Unnatural Resource Law: Situating
Desalination in Coastal Resource and Water
Law Doctrines
Michael Pappas*
This Article offers the first legal analysis of desalnation, the process of converting
saltwater into freshwater Desaliation repesents a key climate change adaptation measur
because the United States has exploited nearly all of its freshwater resources, freshwater
demands continue to grow and climate change threatens to diinhish significantly existing
freshwater supplies. Howevei; scholarship has yet to address the legal ambiguities that
desalination aises in the context ofproperty waterlaw,andcoastalresourcedoctrines.
This Article addresses these ambiguitiesand suggests the legal adaptationsnecessaryto
accommodate desalnation as a climate change adaptation. Undercurnt legal doctrines, the
chain oftitle for desalinationis uncertain. Emerging desaliationprojects face questions about
the entity with proplietaryauthorityover seawater the nature of the nght to intake seawater, the
nature ofa desalinators iterstin desalnatedwater, and the nature of the interest thata utility
upon receiving waterfrom a desalinato;holds in the desalhnated water hisAricle arguesthat
legislationis necessaryto clarilfy this chain of title both because existing common law doctrines
are insufflcient to resolve these issues and because development ofnew common law cannot
keep pace with emerghng desalnationprojects. Thus, the Article proposes legislation that
(1) clarfies fedemalsovereignty over saltwater (2)considers thepublic trust doctrine in creating
a permit scheme for the intake of saltwater, (3)recognizes desalinators as service providers
ratherthan holdersofpivatepropertyin desalinatedwater and (4)recognizesmunicipalutilities
as holding vested property nights in desalmated water Finally the Article proposes that this
claified chain oftitle for desalnationcan serve as a model for developing ecosystem service
markets, public trust doctrine applications, and property theories aimed at adaptig other
resourcedoctriesto cope with climate change.
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INTRODUCTION

We have a water problem. The United States has exploited nearly
all of its freshwater resources, and nonetheless its freshwater demands
continue to grow.' To make matters worse, climate change threatens to
make dry areas drier,2 significantly diminishing existing freshwater
supplies in places with no water to spare.
Currently, thirty-six states expect to experience water shortages by 2013, and
1.
major American cities will likely face water shortfalls in the coming years. SeeTHE JOHNSON
FOUND. FRESHWATER SUMMIT, CHARTING NEW WATERS: A CALL TO ACTION To ADDRESS U.S.
FRESHWATER CHALLENGES 3 (2010), available at http://www.johnsonfdn.org/chartingnew
waters; Charles B. Stockdale et al., The Ten BiggestAmerican Cities ThatAre Running Out
of Water, 24/7 WALL ST. (Oct. 29, 2010, 3:29 PM), http://247walist.com/2010/10/29/the-tengreat-american-cities-that-are-dying-of-thirst/. In addition to posing obvious risks to human
health and the environment, these looming water crises pose economic problems, exposing
corporations to water-supply-based risks and undermining municipalities' ability to raise
capital with bonds. See THE JOHNSON FOUND. FRESHWATER SUMrr, supra note 1, at 2-3;
BROOKE BARTON, MURKY WATERS? CORPORATE REPORTING ON WATER RISK 3 (2010),

available at http://www.ceres.org/resources/reports/corporate-reporting-on-water-risk-

2

010/

view; SHARLENE LEURIG, THE RIPPLE EFFEcT: WATER RISK INTHE MUNICIPAL BOND MARKET

4-5 (2010), availableathttp://www.ceres.org/resources/reports/water-bonds/view.
See, eg., Robin Kundis Craig, Adapting to Climate Change. The PotentialRole
2.
ofState Common-Law Public TrustDocines,34 VT. L. REv. 781, 785-86 (2010) (discussing
climate change impacts on water resources).
3.
See, eg., A. Dan Tarlock, How CaliforniaLocal Governments Became Both
Water Supplieis and Planneis,4 GOLDEN GATE U. ENvTL. L.J. 7, 10 (2010) ("A cascade of
climate change studies continue to predict that arid and semiarid areas such as the American
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The solution: make more water. At least that is the approach
some policy makers, developers, and consumers have taken in
embracing seawater desalination as an option for meeting water
needs.' By converting saltwater into freshwater, desalination offers
new, renewable, and drought-proof supplies of freshwater. Moreover,
recent technologies have made desalination potentially feasible at a
municipal scale.' Thus, desalination, with its promise to defy historical
concepts of water supply and limitation, has become a central proposal
for climate change adaptation and water supply planning in coastal
communities.
However, desalination also defies traditional legal concepts
surrounding water resources, and to date, scholarship has not
addressed the legal uncertainties that arise in incorporating
desalination into existing property, water law, and coastal resource
regimes. For the most part, both federal and state law have
distinguished between saltwater and freshwater, considering them
separate resources governed by different, and possibly incompatible,
doctrines. Now, desalination directly bridges the categories of
saltwater and freshwater, forcing a doctrinal collision and resulting in a
Specifically, coastal
patchwork of legal gaps and ambiguities.
seawater desalination raises fundamental questions about the chain of
title involved in the desalination process. Significant ambiguity
remains about who initially holds proprietary authority over seawater,
the nature of the right to intake seawater, the nature of a desalinator's
interest in desalinated water, and the nature of the interest that a utility,
upon receiving water from a desalinator, holds in the desalinated water.
West face the risk of permanently decreased water budgets as precipitation declines and
temperatures increase.").
4.
This Article focuses on the legal complexities and ambiguities that arise in the
particular context of coastal seawater desalination. For purposes of this Article, the term
"seawater" is measured by geography, that is, coastal location, rather than by salinity; thus,
brackish water lying off the coast will fall within the scope of this Article, whereas inland
brackish water will not.
For ease of reference, this Article uses the term "desalination" to refer to coastal
seawater desalination unless otherwise specified and leaves the analysis of the issues raised
by desalination of other water sources for another project.
5.
For example, the city of Tampa, Florida, has turned to desalination to supplement
municipal water supplies for the area. See, eg., HEATHER COOLEY ET AL., DESALINATION,
WITH A GRAIN OF SALT: A CALIFORNIA PERSPECTIVE 23-24 (2006), availableat http://www.

There are also plans for major
pacinst.org/reports/desalination/desalination-report.pdf.
desalination facilities to supplement the water supplies for San Diego, California, and
possibly San Antonio, Texas.

See THE CARLsBAD DESALINATION PROJECT, http://www.

carlsbad-desal.com/ (last visited Oct. 10, 2011) (detailing the plans for a desalination plant to
supply San Diego); Stockdale et al., supra note 1, at 3.
See COOLEY ET AL., supranote 5, at 19-20.
6.
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Focusing on coastal seawater desalination, this Article seeks to
begin the conversation about the legal adaptations needed to
accommodate desalination as a climate change adaptation. Ultimately,
the Article argues that legislation is necessary to clarify the chain of
title for desalinated water both because existing common law doctrines
are insufficient to resolve these issues and because development of
new common law cannot keep pace with emerging desalination
projects. Further, the Article proposes that a clarified chain of title for
desalination can serve both as a model for applying ecosystem services
principles and public trust theories to emerging climate change
adaptation scenarios and as a practical example of duty-based theories
of property ownership.
To this end, Part II of the Article offers a background explanation
of desalination, discussing its advantages and limitations as a climate
change adaptation measure and reviewing the status of desalination
projects in the United States. Part III then introduces the ambiguities
in the chain of title for desalination and highlights the practical
importance of legislation to resolve these issues. Subsequently, Part
IV analyzes each link in the chain of title for desalination, addressing
competing theories and suggesting resolutions. Specifically, Subpart
A argues that federal legislation is necessary to clarify which sovereign
holds proprietary authority over seawater to avoid a potential conflict
between the federal and state governments. Next, Subpart B proposes
that because there is no common law tradition of seawater withdrawal,
legislation is necessary to define the right to intake seawater via a
permitting scheme that specifically addresses public trust concerns.
Subpart C then concludes, based on the antialienation principle of the
public trust doctrine, that a desalinator should be considered a service
provider rather than a holder of private property in desalinated water.
In turn, Subpart D recommends that utilities receiving water from
desalinators should receive a vested property interest in desalinated
water because the utilities hold the water in trust for the domestic users
they serve. Finally, Part V of the Article discusses how a clarified
chain of title for desalination can serve as a model for future
application of ecosystem services principles, the public trust doctrine,
and theories of property ownership in light of the need to adapt to
climate change.
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BACKGROUND OF DESALINATION

Desalination is the process of removing salt from water,' and
despite its newfound popularity, it is far from new.' Some coastal
communities have long relied on basic, small-scale desalination; in
fact, there are records of ancient fishermen boiling saltwater and
condensing the vapor to collect freshwater when at sea.' While
modem desalination techniques are grander in scale and rely on more
advanced technologies, the concept remains essentially the same as in
ancient times: separating salt from water.
This Part provides the background for discussing desalination by
explaining the common desalination processes used in modem
facilities and reviewing the status of desalination internationally and
domestically. In addition to supplying background facts, this Part also
offers a perspective on the finite capacity for desalination, which
frames later discussion of the chain of title. For example, in outlining
the desalination process, this Part will highlight desalination's energy
demands and environmental impacts, which undercut its effectiveness
as a climate change adaptation measure and limit the capacity for
desalination. In turn, these limitations on desalination opportunities
create potential conflicts between would-be desalinators, underscoring
the need to clarify the property rights and chain of title for desalinated
water. Further, the environmental impacts of desalination create a
possible tension between desalination projects and the public trust
doctrine, and such tension in turn creates uncertainty about a
desalinator's right to intake saltwater. Finally, by describing the history
of desalination projects in the United States, this Part will provide
context for later examination of differing state approaches to
desalination projects.

While the process of removing salt from water has been variably termed
7.
"desalination," "desalinization,' "desalinisation," and "desalting," the majority of water
engineers and professional organizations appear to use the term "desalination." See id.at 10.
This process can take place with any water source, be it coastal seawater, saline river water,
saline aquifer water, or regular municipal tap water. See id. at 10-11.
In a manner of speaking, all freshwater is the product of desalination: the water
8.
cycle. See id.at 10.
See Water Science for Schools, USGS, http://ga.water.usgs.gov/edu/drinksea
9.
water.html (last modified Feb. 8, 2011).
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The DesahadonProcess,Its Lhnitadons,andIs Costs

Though a variety of modem techniques and processes for
desalination exist,'o each involves the same necessary raw component
and produces essentially the same by-products as the desalination
practiced by ancient civilizations." The raw material needed for
desalination is, unsurprisingly, saltwater. All desalination facilities
must intake saltwater, typically relying on pipes fitted with screens to
filter out large materials." Next, the saltwater is withdrawn and
undergoes the desalination process which produces two output
streams: (1) the desired freshwater product and (2) a brine by-product
containing high concentrations of removed salts as well as any other
chemicals or minerals separated in the desalination process.
This process of desalinating water, regardless of the technique
used, is incredibly energy intensive and as a result is quite costly. Even
with the most modem desalination technology, energy costs represent
one-third to more than one-half of the cost of freshwater produced by
desalination. 4 These high and variable energy costs drive the overall

10. There are three major desalination processes used throughout the world today:
electrodialysis, reverse osmosis, and thermal process. COOLEY ETAL., supm note 5, at 15-16.
The electrodialysis process "uses electrical currents to move salt ions selectively through a
membrane, leaving fresh water behind." Id. at 15. This process requires fewer pretreatment
chemicals than other processes and accounts for about 5% of the world's desalination
capacity. Id. The reverse osmosis process essentially filters the salt out of water; the process
uses pressure to force saltwater against a semipermeable membrane that allows freshwater to
pass through but traps salts. Id. This process also relies on chemicals to pretreat the water
before pressing it through the membrane. See id Reverse osmosis accounts for about 55%
of the world's desalination capacity, and worldwide, the largest new desalination plants rely
on this reverse osmosis technology. Id. Thermal process has the most historic roots of all the
desalination processes, and it still accounts for about 40% of the world's desalination
capacity. Id. at 16. This process essentially distills freshwater from saltwater by heating
saltwater to produce water vapor then condensing and collecting that vapor as freshwater. Id
11.
As discussed below, not all of the by-products are the same because more modem
processes rely on chemicals not used in the ancient world.
COOLEY ETAL., supra note 5, at 13.
12.
13.
See id Regardless of the desalination process used, there will always be a yield
of both freshwater and brine. However, different conditions and different desalination
processes vary in their degree of efficiency, so different conditions and processes will
produce brines with different salt concentrations. See id. at 13-16. For example, "The
amount of desalinated water that can be obtained [through reverse osmosis] ranges between
30% and 85% of the volume of the input water, depending on the initial water quality, the
quality of the product needed, and the technology and membranes involved." See id. at 15.
See id at 41. For reverse osmosis desalination, electrical energy use accounts for
14.
up to 44% of the product water costs, and for thermal desalination, energy costs may account
for nearly 60% of the cost of the produced water. See id Based on these percentages, a 25%
increase in energy cost would increase the cost of desalinated water by 11% for reverse
osmosis processes and 15% for thermal processes. See id.

HeinOnline -- 86 Tul. L. Rev. 86 2011-2012

2011]

UNA TURAL RESOURCE LAW

87

cost of desalinated water, and this expense represents a major limiting
factor on the use of desalination.
While the cost of desalination-produced (desalted) water can vary
widely based on specific conditions," and while accurate reporting of
the actual cost-independent of subsidies and conveyance or
distribution costs-can be difficult to gather," to date desalted water
has proven more expensive than water from more traditional sources
such as rivers or groundwater." For example, urban water users in
California typically pay between $1.00 and $3.00 per thousand gallons
(kgal) of water, including the cost of conveyance and distribution,
whereas projections indicate that the production cost of desalinated
water in California is unlikely to fall below the range of $3.00$3.50/kgal and may be as high as $8.35/kgal, leaving the possible cost
of conveyed and distributed water in the range of $9.00-$10.00/kgal."
In addition to the monetary cost, desalination also generates
environmental costs resulting from the intake of seawater, output of
brine, and consumption of energy, and many of these negative impacts
particularly affect sensitive coastal ecosystems. For example, seawater
intake for desalination causes the twin harms of entrainment and
impingement. Entrainment describes the killing of small marine
organisms, such as plankton, larvae, and fish eggs, which are drawn in
with seawater and destroyed in the processing of the water. Similarly,
impingement is the term for the killing of larger marine organisms,
including adult fish, invertebrates, birds, and mammals, which are
caught against intake screens." Impingement and entrainment hold
potentially broad implications for local fish and invertebrate
populations because they may adversely affect juvenile fish stocks and
decrease breeding stocks of economically valuable fish species.20 In
fact, studies suggest that "impingement and entrainment impacts equal
the loss of biological productivity of thousands of acres of habitat."2 '

15.
For example, prices can vary based on the efficiency and scale of the desalination
plant, the process used, and the salinity of the intake water. See id.at 39-41.
16.
See id at 39-40.
17.
See id.
18.
See id. at 39.
19.
COASTAL

See CAL. COASTAL COMM'N, SEAWATER DESALINATION AND THE CALIFORNIA

ACT 13 (2004), available at http://www.coastal.ca.gov/energy/14a-3-2004desalination.pdf, COOLEY ET AL., supra note 5, at 59; Symposium, Desalinationin Califomia:
Should Ocean Waters Be Utilized To Produce Freshwater., 57 HASTINGS L.J. 1343, 1347
(2006).
20. COOLEY ET AL., supra note 5, at 59.
21.
Id.at 60 (citation omitted) (internal quotation marks omitted).
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As a result, the California Coastal Commission has stated that
"[t]he most significant direct adverse environmental impacts of
seawater desalination facilities are likely to be their effects on marine
organisms," and "[i]n some cases, this impact could be significant,
especially with a large or poorly sited intake."22 While alternative
design measures, such as subsurface intakes, can help reduce the
problems of entrainment and impingement,23 such measures are not
always feasible,24 they decrease the intake capacity for saltwater,25 and
they still may allow for some degree of entrainment.26 Further,
additional study is necessary to understand fully the environmental
impacts that these intake pipes can cause on fish populations or
coastal/estuarine ecosystems.2
Similarly, all current desalination technologies create a potential
environmental problem with the brine by-product produced by the
desalination process. Currently, desalination facilities commonly
dispose of this brine by discharging it back into the ocean.28 This
disposal method poses concerns because
[t]ypical brines contain twice as much salt as the feedwater and have a
higher density. In addition to high salt levels, brine from seawater
desalination facilities can contain concentrations of constituents
typically found in seawater, such as manganese, lead, and iodine, as
well as chemicals introduced via urban and agricultural runoff . . . .29
Additionally, chemicals, such as chlorine, ferric chloride, and
industrial soaps, which are used throughout the desalination process,
are often discharged with the brine, along with heavy metals-such as
copper, lead, and iron-that are introduced during the desalination
22. CAL. COASTAL COMM'N, supra note 19, at 13; accordCOOLEY ET AL., supm note
5, at 59 ("[R]ecent analyses have noted that marine life impingement and entrainment
associated with intake designs were greater, harder-to-quantify concerns [than discharge
concerns] and may represent the most significant direct adverse environmental impact of
seawater desalination." (citation omitted)).
Similar problems with entrainment and impingement arise with coastal power plants and
have been discussed at length elsewhere. See, e.g., James R. May & Maya K. van Rossum,
The Quick and the Dead: Fish Entanment, Entrapment, and the Implementation and
ApplicationofSection 316(b) ofthe Clean WaterAct 20 VT. L. REv. 373, 381-82 (1995).
CAL. COASTAL COMM'N, supa note 19, at 13; see also COOLEY ET AL., supM note
23.
5, at 60.
24. CAL. COASTAL COMM'N, supranote 19, at 13; see also COOLEY ET AL., supra note
5, at 60.
See Symposium, supm note 19, at 1352.
25.
26. Id.at 1362-63.
See id. at 1353-54.
27.
28. COOLEY ET AL., supm note 5, at 62.
29. Id.at 60.
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process." There are concerns that discharge of such brine, which
changes the local salinity at the point of release" and deposits
nondiluting toxic elements such as heavy metals,32 will have significant
impacts on the marine environment." Specifically, the brine discharge
may kill or displace organisms from relatively scarce and sensitive
habitats, such as rocky reefs, kelp beds, or estuaries.3"
Finally, the energy demands of desalination cause a major
environmental concern. Because the desalination process is so energyconsumptive and because energy production mainly depends on fossil
fuels," desalination facilities will likely cause increased emissions and
exacerbate climate change.
Of course, desalination also presents the obvious benefit of
providing a reliable, renewable, drought-proof source of municipal
water." Additionally, desalination holds the potential to effect positive
environmental changes by decreasing the need for further exploitation
of freshwater resources and potentially even replacing some freshwater
use and allowing reallocation of that water for other environmental
purposes." It is these potential benefits that have made desalination
projects, despite their monetary and environmental costs, an emerging
phenomenon worldwide.
The costs and benefits of desalination also make it a particularly
interesting example of a climate change adaptation technique because,
while it offers important adaptive benefits, it also frustrates other
30. Id.at 61.
For example, the output from the Carlsbad desalination project is projected to
31.
create a brine with two times the salinity concentration of ordinary seawater. See Symposium,
supranote 19, at 1355-56.
32. COOLEY ET AL., supranote 5, at 62.
33. Additionally, there are concerns that the brine will be returned to the ocean at a
higher temperature, leading to adverse effects. See Symposium, supm note 19, at 1356.
34. See id at 1353; COOLEY ET AL., supra note 5, at 63. One proposed solution for
diluting the heightened salinity of the discharged brine is to mix it with freshwater to decrease
its ambient salinity; however, this practice is subject to the logical criticism that such dilution
wastes freshwater, which the desalination process is designed to produce. See Symposium,
supm note 19, at 1353.
35. For example, the water sector in California used 19% of electricity and 32% of
natural gas used in state in 2001; current proposed desalination projects would increase that
energy use in California by 5%over 2001 levels. COOLEY ET AL., supra note 5, at 72.
See, eg., COOLEY ET AL., supra note 5, at 72; Norimitsu Onishi, Ard Australia
36.
Sips Seawater but the DihkMayBe Costly,N.Y. TIMEs, July 11, 2010, at A6. Of course, the
use of renewable energy sources to power desalination projects could greatly reduce such
concerns. See, e.g., COOLEY ET AL., supa note 5, at 73.

37.

See, eg., COOLEY ET AL., supra note 5, at 45-46; Symposium, supra note 19, at

1346.
38.

See, e.g., COOLEY ET AL., supra note 5, at 65; Symposium, supra note 19, at 1345.
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climate adaptation and mitigation measures. As discussed above,
desalination can allow communities to adapt their water supplies to
compensate for the freshwater decreases projected to accompany
climate change. However, by harming sensitive coastal ecosystems,
desalination can also work against climate change adaptation measures
aimed at protecting fragile species.
Moreover, desalination's
dependence on large quantities of energy, supplied mainly by fossil
fuels, frustrates mitigation measures designed to decrease fossil fuel
consumption and carbon output. Thus, while desalination may appear
to be a water source as inexhaustible as the ocean, the practical
capacity for desalination is inherently limited both economically-by
the desalination's cost-and environmentally-by the impact on
coastal species, the limits on how much brine an ecosystem can
absorb, and the contribution to climate change. So, while desalination
may play an important role in climate change adaptation, it is more
properly understood as another finite resource rather than as an eternal
spring. As a result, the definition of property rights for the limited
resource of desalination becomes even more necessary.
B.

DesalmationProjectsCurrentlyUnderway

Despite its costs, desalination is on the rise, both globally and
domestically. As of 2000, worldwide desalination facilities produced
6900 million gallons per day (mgd), which represented roughly 0.3%
of the world's freshwater use at the time.39 Despite this relatively small
contribution to the worldwide water portfolio, desalination is a major
contributor to the water supplies of some nations, with a number of
countries in the Middle East relying on desalination for substantial
portions of their water use and some island nations drawing nearly all
of their freshwater supplies from desalination.40 For example, Saudi
Arabia has 18% of the world's desalination capacity, and the island of
Curacao relies on desalination for 100% of its water.4 Further, the
worldwide role of desalination will likely expand as nations
increasingly look to desalination as a major component of future water
supplies. For example, Australia's five largest cities are spending
$13.2 billion on seawater desalination plants, and by 2012,
desalination is projected to provide 30% of the water for these major
39. See COOLEY ET AL., supranote 5, at 19. Of these worldwide facilities, 56% were
seawater desalination plants and 24% were brackish plants; other sources such as wastewater
or river water accounted for the remaining percentages. See id. at 20.
40.
See id. at 19.
41.
Id at 20.
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cities. 4 2 Even London, which is not commonly considered a waterscarce city, has recently constructed a $370 million desalination plant
that processes a combination of seawater and river water from the
Thames.4 3
Desalination has actually existed in the United States for decades
and is now poised to expand on a large scale." Currently, there are
desalination plants in every state of the United States,45 and the United
States has a total capacity of 1600 mgd, which is less than 0.4% of the
total domestic water use." According to a 2005 study, the United
States possessed roughly 17% of the world's desalination capacity,47
with Florida, California, Texas, and Arizona holding the greatest

installed capacity. 8
4

One of the earliest forays into domestic municipal seawater
desalination came with the construction of a desalination plant in
Santa Barbara, California, in 1992; however, the plant never had the
opportunity to prove itself as a reliable water source. 9 The Santa
Barbara plant was constructed in the midst of a severe drought and
apparently functioned properly during start-up and testing; however,
the drought ended shortly after the plant was completed.o The plant
was then placed on active standby mode because the cost of its water
was too high to be used during nondrought periods." Ultimately,
because of the cost of maintaining the plant and because water
conservation measures made use of the plant unlikely for the
foreseeable future, the plant was decommissioned, and the parts that
were the most expensive to maintain were removed.52 The facility
4

42. See, e.g., Onishi, supranote 36.
43. Christopher Werth, More Water for Brits, but at What Cost?, AM. PUB. MEDIA
(July 13, 2010), http://marketplace.publicradio.org/display/web/2010/07/13/pm-more-waterfor-brits-but-at-what-cost/.
44. For a summary of the history of desalination from 1790 to present, see COOLEY
ET AL., supranote 5, at I 1-12.
45.
Most of these are small industrial desalination facilities. See id at 21.
46. Id. Half of the U.S. desalination capacity desalinates brackish water, 25%
desalinates river water, and less than 10% is devoted to seawater. The rest desalinates
wastewater or pure water for industrial uses. Id. at 22. Seventy percent of the U.S.
desalination capacity is supplied via reverse osmosis. Id
47. Id. at 20. This figure represents all desalination, not just seawater desalination;
additionally, these numbers include proposed projects as well as completed ones and capacity
rather than production. See id at 21.
The Arizona facility is a river desalination project; California, Florida, and Texas
48.
have all explored seawater desalination facilities. Id at 23.
49. See id. at 28.
50. Id.
51.

Id

52.

Id.
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remains and is considered a form of water insurance for the city of
Santa Barbara, but the costs and time frame for returning the plant to
working order are uncertain."
In addition to the decommissioned Santa Barbara facility,
California had ten desalination facilities in operation along the coast as
of 2004, with a total capacity of 6.1 mgd.54 The majority of these were
used for industrial processing, with the exception of a facility at the
Monterey Bay Aquarium, which actively produces 0.04 mgd for
aquarium visitor use."
Currently, the only active municipal desalination operation in the
United States is in Tampa, Florida. This plant provided roughly 11%
of the area's water needs in 2008 and is projected to provide roughly
6% of the water needs in 2012." Despite being plagued by a host of
setbacks between 2002, the year the plant was supposed to begin
operation, and 2008, the year the plant actually began operating
reliably," the Tampa Bay plant has run consistently for the past few
years, producing an average of 20 mgd in 2008 and operating at its full
25 mgd capacity in 2009."
The recent success of the Tampa facility represents the only
major municipal desalination plant in the United States with a track
record of operating commercially or reliably, but expansion appears to
be on the horizon. For example, water authorities are considering
increasing the capacity of the Tampa plant by 10 mgd and adding
another 25 mgd desalination facility in nearby Pasco County.!
Further, there are also twenty new desalination plants proposed in
California, and if all were built, they would supply 450 mgd, 6% of
California's total urban water use as of 2000.'o Among these proposals
is a facility in Carlsbad, California, which would produce 50 mgd,
making it the largest desalination plant in the United States.6' This
Carlsbad plant currently holds a permit allowing operation and is
53. Id.
54. Seeid.at 25-26.
Id.at 26.
55.
56. Sw. FLA. WATER MGMT. DIST., REGIONAL WATER SUPPLY PLAN: TAMPA BAY
PLANNING REGION 102-03 (2010), available at http://www.swfwmd.state.fl.us/documents/
plans/RWSP/tampa.bay-planningregion.pdf; Supply Management TAMPA BAY WATER,
http://www.tampabaywater.org/supplies/ (last visited Oct. 10, 2011).
57. COOLEY ET AL., supra note 5, at 23-24 (detailing the problems with the Tampa
plant); Sw. FLA. WATER MGMT. DIST., supm note 56, at 3.
58. Sw. FLA. WATER MGMT. DisT., supranote 56, at 3-4.
59. Id at 102-03.
60. COOLEY ET AL., supm note 5, at 29.
See, e.g., Symposium, supra note 19, at 1355-56.
61.
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scheduled to begin operation in 2012; the plant is intended to supply a
substantial amount of freshwater to the city of San Diego as well as
surrounding municipalities.62
III. RIGHTS AND AMBIGUITIES IN THE CHAIN OF TITLE FOR
DESALINATION

With major desalination projects costing millions and potentially
contributing substantially to major cities' water supplies, one would
expect the legal underpinnings of desalination to be resolved.
However, such is not the case. Rather, significant questions continue
to surround desalination, particularly in terms of the chain of title for
the seawater used and the freshwater produced by the desalination
process.
Rights in water, much like rights in real property, rely on a
concept of chain of title whereby the right to own or use a resource can
be traced back through title exchanges until one reaches the sovereign.
Just as land deeds can be traced historically to a sovereign grant, water
rights also offer chains of title that are traceable back to the sovereign.
For example, in Florida, a state that generally follows the regulated
riparian doctrine of water rights," the chain of title for a farmer with a
consumptive use permit to irrigate crops might be illustrated as
follows:
Link 1 (The Sovereign):
The State of Florida (via a State Water Board) controls the Hillsborough
River.
Link 2 (Granted Right To Withdraw):
Florida grants the Farmer a consumptive use permit (via permitting
scheme).
Link 3 (Right Holder):
Farmer has a vested right to use water to irrigate crops (a reasonable use
of the water).

62. See THE CARLSBAD DESALINATION PROJECT, supm note 5.
63.
Florida is a regulated riparian state with a permitting scheme for the consumptive
use of water. See Kelly Samek, Unknown Quantity: The Bottled Water Induary and
Flondaf Springs, 19 J. LAND USE & ENvrL. L. 569, 576-79 (2004) (offering an overview of
Florida water law).
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This relatively simple chain of title illustrates that the State of
Florida (Link 1), acting as sovereign, grants a vested usufructuary right
in the water via a consumptive use permit (Link 2) to the Farmer (Link
3), who makes reasonable use of his vested right in the water.
A chain of water title in California, a state that generally follows
the prior appropriation doctrine for water rights,' might look similar.
The chain of title for a farmer who holds an appropriative right to
irrigate crops in California might be illustrated as follows:
Link 1 (The Sovereign):
The State of California (via State Water Resources Control Board)
controls the Sacramento River.
Link 2 (Granted Right To Withdraw):
California grants the Farmer an appropriative right (via permitting
scheme).
Link 3 (Right Holder):
Farmer has a vested right to use water to irrigate crops (a beneficial use
of the water).
Again, the relatively simple chain of title illustrates that the State
of California (Link 1), acting as sovereign, grants a vested
usufructuary right in the water via appropriation (Link 2) to the Farmer
(Link 3), who makes beneficial use of the water and thus has a vested
right in his appropriation.
A more complex chain of title for water use, whether in a riparian
or appropriative state, would have more links but follow the same
principles; beginning with the sovereign there would be a complete
and definite chain extending down to the ultimate use of the water. For
example, the following might illustrate a complex chain of title in
California:
Link I (The Sovereign):
The State of California (via State Water Resources Control Board)
controls the Sacramento River.
Link 2 (Granted Right To Withdraw):
64.

California is actually a hybrid state, incorporating elements of riparian and

appropriative rights. See JOSEPH L. SAX ET AL., LEGAL CONTROL OF WATER RESOURCES 295-

97 (3d ed. 2000) (summarizing the early development of California water law).
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California grants the California State Water Project an appropriative
right (via permitting scheme).
Link 3 (Right Holder):
California State Water Project holds an appropriative right (holding an
interest in the water sufficient to convey it for ultimate beneficial use).
Link 4 (Contractual Transfer of Right):
Contract between California State Water Project and the city of San
Diego (contractually conveying water rights).
Link 5 (Right Holder)
City of San Diego (a utility provider) holds the water in trust for those
to whom it provides utilities.
Link 6 (Transfer of Rights)
Based on trust duty and contractual relationship, the city of San Diego
provides water to the Domestic User.
Link 7 (Right Holder):
Domestic User uses water for domestic use (a beneficial use).
As this demonstrates, the more complex chain of title starts with
the Sovereign, the State of California (Link 1), which grants an
appropriation (Link 2) to the State Water Project (Link 3), which then
contractually transfers the water rights (Link 4) to the city of San
Diego (Link 5). The water rights then vest with the city of San Diego,
which holds a trust responsibility to distribute the water (Link 6) to
domestic users (Link 7) who make beneficial use of the water.
In the case of desalination, however, it is not possible to draw a
complete chain of title because there are critical ambiguities at
numerous links in the chain. In fact, the ambiguity begins at the very
beginning of the chain for desalination; even Link 1 is uncertain
because it is not clear whether the federal or state government is the
65. This chain of title has been simplified for purposes of the illustration. In a more
realistic scenario, the California State Water Project would have a contract with the Southern
California Metropolitan Water District, who would contract with the City of San Diego Water
Authority, who would contract with the City of San Diego. The omission does not change the
conceptual illustration of the chain of title.
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relevant sovereign to grant rights in coastal seawater. Link 2 is also
uncertain because, unlike the riparian or prior appropriation doctrines
for granting rights to withdraw surface water, there is no clear legal
framework for granting the right for consumptive withdrawal of
seawater. Link 3 is unclear as well because the possibly contentious
issue of what rights a desalinator holds in the freshwater produced by
desalination has yet to be resolved. Finally, Link 4 provides additional
uncertainty because the nature of the right conveyed to a municipal
utility by a desalinator is debatable. Thus, rather than a chain of title,
the rights structure for desalinated water may be better described as a
chain of questions, which may be illustrated as:
Link I (The Sovereign):
Is it the state or federal government that has sovereign authority to grant
rights to intake seawater?
Link 2 (Granted Right To Withdraw):
What is the legal regime for granting rights to intake seawater when it
does not obviously fall within common law structures, such as
riparianism or prior appropriation, and when the seawater is a public
trust resource?
Link 3 (Right Holder):
Once seawater is desalted, what right does the desalinator hold in the
water: is it a property interest, a conveyance interest, or something else
entirely?
Link 4 (Transfer of Right):
What interest can the desalinator contractually convey to a utility or
municipality? If the desalinator has a limited interest in the desalted
water, can it convey only a limited interest or can a utility hold a greater
interest than the desalinator did?
While Part IV of this Article will address the chain of title for
desalination more fully, discussing the sources of ambiguity and
proposing approaches to resolve these uncertainties, the remainder of
this Part will discuss the practical necessity of such prospective action.
Quite simply, a planned policy for defining the chain of title for
desalinated water will avoid future expenses and conflicts. To illustrate
this, the Article will consider examples of conflicts arising from the
unplanned development of groundwater law, the uncertain chains of
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title involved in the Tidelands Cases, and the city of Atlanta's water
withdrawals from Lake Lanier. Each of these examples will highlight
potential future problems that could arise in the desalination context
unless there is clarification of its chain of title.
The example of groundwater provides a logical starting point
because the development of groundwater resources in the 1930s and
1940s parallels the development of desalination resources today, and
the problems arising from the legal doctrines governing groundwater
resources demonstrate the need for a planned policy and clear
definition of the rights to desalination resources. Prior to the 1930s,
groundwater was not a viable large-scale freshwater resource because
it was not accessible. The pumping technologies available at the time
could not extract groundwater quickly enough and lacked the power to
withdraw water from depths below roughly thirty feet." However,
shortly after World War H, the invention of the centrifugal pump made
groundwater resources suddenly accessible, introducing a vast new
supply of previously unavailable freshwater. As a result, groundwater
became a major, widely exploited freshwater resource and gained
significant value."
The emerging availability of these "new" groundwater resources
required the development of new legal doctrines to determine
withdrawal rights and limitations. However, development of the law
surrounding groundwater did not keep pace with the technology for
pumping it, rather it developed slowly through the common law and
without prospective or unifying policy considerations. Thus, the legal
doctrines for groundwater slowly evolved though litigation and
developed separately in the different states. This ultimately resulted in
a patchwork of groundwater laws in the United States, with five
separate major doctrines and numerous additional variations between
states." With neighboring states developing separate doctrines, this
uncoordinated development of groundwater law has led to conflicts
between bordering states with competing claims to transboundary
aquifers.o For example, Hood ex rel.Mississippiv City ofMemphis,
See SAX ET AL., supranote 64, at 344-45.
66.
See, e.g., John D. Leshy, The Federdl Role in Managing the Natdon
67.
Groundwater,14 HASTINGS W-Nw. J.ENVTL. L. & POL'Y 1323, 1333 (2008).
68. Id. at 1333-34 ("[W]ith few exceptions, the states' approach was laissez-faire-to
treat groundwater more or less as a commons, to stand aside and let pumpers have as much as
they wanted.. . . Hindsight shows this was a big mistake.").
See SAX ET AL., supra note 64, at 345.
69.
70. See, e.g., A. DAN TARLOCK, LAW OF WATER RIGHTS AND RESOURCES § 10:23.1
(2010) ("Interstate groundwater conflicts are becoming more common....").
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in which the State of Mississippi alleges that the City of Memphis
wrongfully appropriated groundwater from an aquifer underlying both
states," highlights a current interstate conflict over groundwater
resources with extremely high stakes; Mississippi claims that 20% of
the City of Memphis's water supply has been unlawfully taken from
Mississippi and seeks over $1 billion in damages.7 2
The parallels between the development of groundwater and
desalination facilities are obvious, and hopefully the experience with
the law surrounding groundwater can help avoid similar problems in
the desalination context. With large-scale desalination facilities
coming into action, desalination is now where groundwater was with
the advent of the centrifugal pump, and prospective legal thought
about the property rights and limitations on desalinated water could
avoid the expenses involved in years of litigation that were necessary
to create common law doctrines surrounding groundwater.
Additionally, prospective, coordinated clarification of the chain
of title for desalination resources would avoid conflicting state
doctrines and future interstate conflicts that have arisen over
groundwater. As discussed above, the substantial energy demands of
desalination facilities as well as the environmental impacts of
impingement, entrainment, and brine discharge will likely limit
capacity for desalination. Depending on energy availability, cost, and
environmental conditions, a coastline may be able to support only so
many desalination facilities, and such limitations may cause conflicts
between neighboring states regarding the location and operation of
such facilities or regarding shared use of the freshwater output from
Prospective action to define the chain of title for
facilities.
desalination and harmonize legal regimes surrounding desalination
will reduce such interstate conflicts and possibly encourage beneficial,
cost-saving cooperation in the development of interstate desalination
facilities. Finally, prospective legislative resolution to the chain of title
for desalination resources will not only avoid the cost, time, and
inconsistency involved in the development of common law in the

See 570 E3d 625, 627 (5th Cir. 2009). Here Mississippi alleged that the city of
71.
Memphis's pumping of groundwater from wells near the Mississippi-Tennessee border
created a cone of depression, causing "groundwater that would otherwise lie beneath
Mississippi to flow across the border" and become available to Memphis. See id.
See Alan B. Cameron, Mississippi v. Memphis: A Study in Tansboundary
72.
Ground Water Dispute Resolution, SEA GRANT L. & Pol'Y J., Mar. 2009, at 7-8, http://nsglc.
olemiss.edu/SGLPJ/Presentations_09/cameron.pdf.
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area," it will also allow legislators, rather than courts, to make the
policy decisions necessary for resolving these issues.
Clarification of the chain of title for desalination will also avoid
potential conflicts between federal and state governments over
desalination facilities, and the example of the Tidelands Cases
illustrates the importance of clarifying the first link in the chain of title,
sovereignty over coastal resources, to avoid repeating past disputes.
The Tidelands Cases, which are discussed at length in the next Part,
arose over a question of the sovereignty over coastal oil and gas
resources. Prior to the 1940s, it was generally accepted that the states,
rather than the federal government, "owned" the lands under the
coastal seas.74 However, controversies over the proprietary control of
these submerged lands, or "tidelands," arose once oil was recovered
from them." The dispute ultimately led to the United States Supreme
Court hearing United States v California in 1947, where the Court
decided that the federal government controlled the territorial seas and
lands underlying them." However, litigation surrounding this decision
continued into the 1950s and ultimately led to the passage of the
Submerged Lands Act in 1953, which finally resolved the issue by
granting the states proprietary control over oil and gas resources in the
tidelands.
The six-year dispute underlying both the Tidelands Cases and the
passage of the Submerged Lands Act stemmed from uncertainty in the
first link of the chain of title-sovereignty-of a coastal resourcesubmerged lands-which suddenly became valuable with the
discovery of oil and gas resources. Now desalination technologies are
See, e.g., Alexandra B. Klass, Modem Pubhc Trust Principles: Recognizing
73.
Rights and Integrating Standards, 82 NorRE DAME L. REv. 699, 713 (2006) ("[R]elying
exclusively on the common law as the primary mechanism to protect natural resources and
the environment (whether in the form of the public trust doctrine or in the form of more
familiar doctrines such as nuisance or negligence) has always had limitations which still exist
today. As a general matter, the common law tends to operate retrospectively rather than
prospectively; it is sporadic and case-specific; it develops slowly in multiple jurisdictions,
making a national and more immediate solution to a problem nearly impossible; it must abide
by common law burdens of proof and is administered by judges who often lack specialized or
scientific expertise in the area.").
74. See Donna R. Christie, State Historic Interests in the Maiginal Seas, 2
TERRH ORIAL SEA J. 151, 169 (1992); Rachael E. Salcido, Offshore Federahsm and Ocean
Industriahlzation,82 TuL. L. REv. 1355, 1377 (2008).
75. See Robert Jay Wilder, The Three-Mile Territorial Sea: Its Origins and
Implicationsfor Contemporary Offshore Federalism,32 VA. J.INT'L L. 681, 717-21, 732-35,
737-39 (1992).
76. See 332 U.S. 19 (1947).
77. Submerged Lands Act, 43 U.S.C. §§ 1301-1315 (2006).
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poised to add value to another coastal resource--coastal saltwaterand there is a similar uncertainty in the sovereignty over the saltwater.
Thus, prospective clarification of the first link in the chain of title for
desalination will help avoid repeating the conflict and litigation
involved in the Tidelands Cases.
Finally, clarification of the rights to desalination resources will
provide security and certainty to communities that may become
dependent on desalted water resources. Water law textbooks are full of
disputes that have arisen due to uncertain chains of title to water
resources, and numerous cities and states have, due to ambiguous or
incomplete chains of title, lost access to water sources to which they
assumed rights. The situation with the city of Atlanta's withdrawals
from Lake Lanier provides a recent example. For years, Atlanta relied
on withdrawals from Lake Lanier to supply up to 40% of its municipal
water; however, the city lacked a complete chain of title for the right to
make these withdrawals because the chain did not extend to the
relevant sovereign. When the states of Florida and Alabama
challenged Atlanta's right to withdraw water from Lake Lanier, a
federal court held that absent action to clarify and complete its chain of
title, the city had no right to withdraw water from Lake Lanier.
Though the court allowed a three-year period for resolving the issue
before cutting off Atlanta's withdrawals from Lake Lanier, the city still
found itself in the uncomfortable and costly position of needing to
either gain certain rights to Lake Lanier or replace 40% of its
municipal water supply."
The example of Atlanta reflects the practical importance of
establishing a clear chain of title to water resources and demonstrates
the costly implications of proceeding without clear and definite rights
to water. Thus, clarification of the chain of title for desalination is
necessary to avoid these expenses and uncertainties in communities
that depend or will become dependent on desalination for their water
supplies. In light of these practical considerations, this Article now
explores uncertainties in the chain of title for desalination and suggests
solutions.

78.

In reTri-State Water Rights Litig., 639 F. Supp. 2d 1308, 1355 (M.D. Fla. 2009).
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IV. RESOLVING THE CHAIN OF TITLE FOR DESALINATION

A.

Lik 1-The Sovereign

A fundamental step in defining property rights is identifying the
sovereign with authority over the property or resource at issue, but in
the case of desalination, this basic inquiry has been neglected. So,
despite the substantial investment and planning that has gone into
desalination projects, still unaddressed is the question of which
sovereign holds authority over the coastal seawater that represents the
raw material for desalination.
To date, domestic desalination projects have operated under the
assumption that the states hold the sovereign authority to grant rights
for the saltwater intake necessary for desalination. For example, the
desalination projects proposed and pursued in Florida, California, and
Texas have all looked to authority from the state level." However, this
assumption appears contrary to the established doctrines governing
sovereign control over coastal ocean resources. Rather, it appears that
the federal government, not the states, holds the authority to control
and grant rights in the resource of coastal saltwater.
As discussed above, when questions of sovereign control over
coastal resources arose in the Tidelands Casesregarding ownership of
coastal oil and gas deposits, the Supreme Court concluded that the
federal government controls coastal waters and the resources therein.
Specifically, in California, the Court decided that the federal
government controlled the territorial seas and lands underlying them."o
The Court held:
California is not the owner of the three-mile marginal belt along its
coast, and that the Federal Government rather than the state has
paramount rights in and power over that belt, an incident to which is full
dominion over the resources of the soil under that water area, including
oil."
In the subsequent cases of United States v Louisianaand UnitedStates
v Texas, which covered similar issues, the Court reaffirmed the federal
government's "paramount rights" in the minerals underlying the

PROJECT,
DESALINATION
Pennitting, THE CARLSBAD
e.g.,
79. See,
http://www.carlsbad-desal.com/permitting.asp (last visited Oct. 10, 2011) (showing only state
permits other than National Pollutant Discharge Elimination System (NPDES) discharge
permit).

80.

See 332 U.S. 19.

81.

Id.at 38-39.
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tidelands.82 Collectively, these cases became known as the Tidelands
Cases and resulted in the "paramountcy doctrine" that the federal
government has paramount authority over the coastal seas and
resources.83
Though the Tidelands Casesdealt most directly with control over
submerged lands and oil within them, the Court indicated that the
paramountcy principle also applies to the coastal seawater overlying
the tidelands. In fact, this proposition is central to the Court's
reasoning in the Tidelands Cases. For example, in Califormiathe Court
held that the federal government holds "paramount right" to the "threemile marginal belt along [the] coast," and the three-mile marginal belt
necessarily includes the seawater in it.84 Further, in Louisiana the
Court stated, "The marginal sea is a national, not a state concern."
Finally, in Texas, the Court explicitly stated the paramountcy doctrine
applies to all resources in the coastal sea along the states, reasoning:
"Today the controversy is over oil. Tomorrow it may be over some
other substance or mineral or perhaps the bed of the ocean itself. If the
property, whatever it may be, lies seaward of low-water mark, its use,
disposition, management, and control involve national interests and
national responsibilities."" This statement leaves little room to dispute
that the federal government controls the seawater bordering the states.
Thus, unless the federal government has conveyed proprietary
control over coastal seawater to the states, the federal government
remains the relevant sovereign over seawater. While the Submerged
Lands Act granted coastal states rights in minerals and submerged
lands, it did not grant states control over saltwater as a resource. In
1953, in the wake of the Tidelands Cases, Congress passed the
Submerged Lands Act (SLA), which granted the coastal states title to
the submerged lands, minerals within those lands, and various
fisheries resources in the coastal belt bordering the states." The Act

82. See United States v. Louisiana, 339 U.S. 699, 701 (1950); United States v. Texas,
339 U.S. 707, 709 (1950).
See Northern Mariana Islands v. United States, 399 E3d 1057, 1061 (9th Cir.
83.
2005).
84.
California,332 U.S. at 38-39.
85.
Louisiana, 339 U.S. at 704 (emphasis added); see also Northern MarianaIslands,
399 E3d at 1061; Native Village of Eyak v. Trawler Diane Marie, Inc., 154 E3d 1090, 109295 (9th Cir. 1998).
86.
Texas, 339 U.S. at 719; see also Native Village ofEyak, 154 F.3d at 1093-94.
87. See 43 U.S.C. §§ 1301-1315 (2006); 65 C.J.S. Navigable Waters §§ 116, 118
(2010).
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explicitly conveyed to the states the "natural resources" found in the
lands submerged under these waters," stating:
It is determined and declared to be in the public interest that (1)title
to and ownership of the lands beneath navigable waters within the
boundaries of the respective States, and the naturalresources within

such lands and waters, and (2) the right and power to manage,
administer, lease, develop, and use the said lands and natural resources
all in accordance with applicable State law be, and they are, subject to
the provisions hereof, recognized, confirmed, established, and vested in
and assigned to the respective States . . . ."
Notably, the statute refers to lands and waters separately, granting
to the states ownership of only the specifically defined "submerged
lands" and "natural resources" within the lands and waters. No
provision conveys to the states any rights in the waters themselves, and
waters are not included in the definition of "natural resources." In
fact, not only is water not included in the definition of natural
resource, but the definition also expressly excepts "water power, or the
use of water for the production of power.""
Further, the SLA gives other indications that it did not mean to
convey the seawater itself into state control. For example, section 1314
of the SLA, which lists the rights and powers retained by the federal
government, again refers to land and water separately, indicating that
only the land and natural resources were conveyed into state control.92
Section 1314(a) states:
The United States retains all its navigational servitude and rights in
and powers of regulation and control ofsaid lands andnavigablewaters

for the constitutional purposes of commerce, navigation, national
defense, and international affairs, all of which shall be paramount to,
but shall not be deemed to include, proprietary rights of ownership, or
the rights of management, administration, leasing, use, and
development of the lands and naturalresources which are specifically

recognized, confirmed, established, and vested in and assigned to the
respective States and others by section 1311 of this title. 3
88. 43 U.S.C. § 1301 (defining "submerged lands" as lands beneath navigable
waters).
89. Id. § 1311(a) (emphasis added).
90. The SLA defines "natural resource" as "includ[ing], without limiting the
generality thereof, oil, gas, and all other minerals, and fish, shrimp, oysters, clams, crabs,
lobsters, sponges, kelp, and other marine animal and plant life but does not include water
power, or the use of water for the production of power." Id. § 1301(e).
9 1. Id.
92. See id. § 1314.
93. Id. § 1314(a) (emphasis added).
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In this provision, the United States expressly retains certain rights to
lands and waters but specifically relinquishes the proprietary right to
the defined submerged lands and natural resources.94 The provision
does not relinquish any proprietary right to the navigable waters,"
again implying that the SLA considers the lands and waters separate
and that the United States has not granted any proprietary right in
coastal saltwater to the states." Further, the Supreme Court has
recognized that grants of sovereignty bestowed by a sovereign should
be construed against the grantee."
Given this principle of
interpretation along with the text of the SLA, the federal government
remains the relevant sovereign over coastal saltwater used for
desalination.
Nonetheless, the states' apparent assumption that they hold
sovereign control over seawater for desalination injects uncertainty into
the chain of title for desalination projects and sets the stage for a
potential conflict between the federal and state governments.98 To date,
94. Id.
95. Id.
96. In fact, subsequent interpretations of the SLA seem to recognize this distinction,
indicating that the water in the seas belongs to the federal, not state, government. For
example, decades after the SLA's passage the Alaska Supreme Court still recognized that "the
federal government has paramountauthority over the seas and submerged lands on both sides
of the traditional three-mile limit." State v. Bundrant, 546 P2d 530, 543 (Alaska 1976). See
generallyUnited States v. Louisiana, 339 U.S. 699, 701 (1950); United States v. Texas, 339
U.S. 707, 709 (1950); United States v. California, 332 U.S. 19 (1947).
97.
SeeShively v. Bowlby, 152 U.S. 1, 10 (1894).
98. Though the Coastal Zone Management Act (CZMA) allows states a role in the
management of coastal waters, seeTim McRae, CoastalDesalhnation, "Coastal-Dependency"
and the California Coast: How Todayk DesalinationProposals Could Affect Tomorrowk
Coastine, 31 ENVIRONS ENvTL. L. & Pol'Y J. 103, 107 (2007), the CZMA does not establish
state sovereignty over saltwater resources or clarify the first link in the chain of title.
The CZMA announces a policy of encouraging states to "exercise their full authority"
over coastal resources, 16 U.S.C. § 1451(i), and calls for federal assistance to states in
developing management programs for coastal land and water use. Id § 1452(2). To provide
such assistance, the CZMA authorizes the Secretary of Commerce to make grants to coastal
states for the purpose of administering coastal management programs if such management
programs meet certain requirements. See id.§ 1455(a)-(c). One of these requirements is that
management programs must include "[a] definition of what shall constitute permissible land
uses and water uses within the coastal zone which have a direct and significant impact on the
coastal waters." Id § 1455(d)(2)(B).
However, while the CZMA encourages states to manage coastal waters to the full extent
of their authority, it does not enlarge state authority or grant any proprietary control over these
waters. In fact, the CZMA expressly states that it does not change existing federal powers.
See id. § 1456(e)(1) ("Nothing in this chapter shall be construed-(1) to diminish either
Federal or state jurisdiction, responsibility, or rights in the field of planning, development, or
control of water resources, submerged lands, or navigable waters; nor to displace, supersede,
limit, or modify any interstate compact or the jurisdiction or responsibility of any legally
established joint or common agency of two or more states or of two or more states and the
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the federal government has not asserted any sovereign claim over
saltwater used for desalination, and the states with desalination
projects have seemingly assumed that they possess proprietary control
over the saltwater." Thus, the states and federal governments are in the
same position now, regarding desalination, as they were in the 1940s,
regarding oil and gas deposits under submerged lands, and to avoid
repeating the conflict and litigation of the Tidelands Cases, it is
necessary to clearly identify the sovereign over saltwater used for
desalination.
As discussed above, the federal government holds sovereignty
over saltwater unless it conveys such sovereignty to the states. Thus,
the federal government is in the position to clarify, via federal
legislation, whether it wishes to retain sovereign control and federally
administer desalination projects or to follow the example of the SLA
and expressly grant the states proprietary control over saltwater for
desalination purposes. Ultimately, this choice between federal and
state control comes down to a policy decision, and while there is
significant room for debate on the issue, this Article suggests that
federal control over desalination is a preferable approach.
There are a number of possible benefits to federal administration
of desalination projects."o First, a federalized desalination program
would create a degree of uniformity in desalination programs that, as
demonstrated by the example of groundwater law, is lacking in statebased water law regimes.'"' Rather than allowing each state to dictate
its own doctrines and limitations regarding desalted water, a uniform,
federalized approach could allow for more efficiency in managing and
distributing water resources, particularly if a desalination plant were to
Federal Government; nor to limit the authority of Congress to authorize and fund projects
.... "). Thus, because the CZMA explicitly states that it does not diminish federal
"jurisdiction .. . or control of water resources," id, it does not alter the paramountcy doctrine,
amend the SLA, or grant proprietary authority over saltwater to the states. Accord Shively,
152 U.S. at 13 (requiring express language for the sovereign to grant proprietary control over
public trust resources). Accordingly, the CZMA does not resolve the issues in the first link in
the chain of title for desalination.
99. While the states may have some control over coastal waters, even with the
paramountcy doctrine in place, see 16 U.S.C. § 1455(d)(2)(B); Christie, supm note 74, at 168,
as discussed above, the states' proprietary interest in saltwater is subordinate to the federal
government's interest, and so any chain of title beginning with the state as the sovereign does
not necessarily identify the correct sovereign.
100. For other calls for federalization of the water system, see John Leshy, Notes on a
ProgressiveNational Water Policy, 3 HARv. L. & POi'Y REv 133, 144 (2009) (calling for a
national water policy); Janet C. Neuman, Federal Water Policy: An Idea Whose line Will
(Finally)Come, 20 VA. ENvTL. L.J. 107, 108 (2001).
101. SeeLeshy, supra note 67, at 1333.
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distribute water to multiple states. Additionally, the experience of the
federal government, particularly the Bureau of Reclamation and the
Army Corps of Engineers, in executing large water projects may give it
an advantage over states in managing major desalination facilities.
Further, a federal approach to desalination could make it easier and
less expensive to construct and maintain desalination plants because
the federal government could manage multiple plants, rather than
individual states managing one or few. Finally, a consolidated,
federalized system of desalination would allow easier integration with
federal environmental laws and policies. For example, federal
planning makes sense in such an energy consumptive context as
desalination, which could benefit from integration with greenhouse
gas emission initiatives, possible Clean Air Act controls, or National
Environmental Policy Act review. Further, federal planning of
desalination projects could promote more integrated, ecosystem-based
coastal planning. 02
Of course, a federalized management of desalination is subject to
Most prominently, federalized control and
criticism as well.
facilities defies the states' traditional
of
desalination
administration
role in defining and administering property rights and water laws.
Additionally, attempting to reconcile a federally controlled
desalination regime with existing state water laws presents potential
complications. Furthermore, the standard criticisms of federalization-bureaucracy and unresponsiveness to local conditions-may
also apply to federal administration of desalination, or some might
perceive municipal-level desalination as too small in scope to warrant
federal attention. Finally, federal control over coastal seawater might
prove politically unpopular, just as federal control over coastal mineral
rights proved unpopular in the wake of the Tidelands Cases.
The alternative to federal control over desalination is for the
federal government to grant proprietary control over seawater to the
states, and this would allow the states to serve as sovereigns for
desalination projects.' 3 To transfer saltwater into state control, the
federal government could follow the example of the SLA, either by
amending the SLA's definition of "natural resources" to include
102. Accord Deborah A. Sivas & Margaret R. Caldwell, A New Vision for California
Ocean Governance: ComprhensiveEcosystem-BasedManne Zoning, 27 STAN. ENvTm.L.J.
209, 219, 223-24 (2008) (noting the importance of ecosystem-based planning for desalination
as well as other industrial-scale demands on coastal resources).
103. More precisely, the federal government would still be the ultimate sovereign in
the chain of title, but there would be an additional link of conveyance to the states, which
would practically serve as sovereigns.
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saltwater or by passing a provision granting to the states proprietary
rights in seawater for desalination while reserving federal navigation
and defense interests. States would then serve as the sovereigns for
desalination projects, defining and shaping desalination interests just
as they traditionally define other water rights and property rights in
general. Such an approach would offer the advantages of consistency
with state administration of other water resources.
On the whole, the advantage tips in favor of federal control over
desalination, which could allow greater efficiency and integrated
planning as desalination advances. While federal control over
desalination processes defy the tradition of state control over water
resources, the emergence of desalination itself is a break from
traditional water sources, and federal control of seawater desalination
is sufficiently cabined that it would not substantially encroach upon
states' power over property rights in water. Further, because
desalinated water is provided via contract, federal control over
desalination is unlikely to conflict with states' existing statutory or
common law water doctrines. Thus, while federalized control over
desalination may initially appear at odds with traditional state
management of water resources, practically speaking it would not
greatly impact states' powers in regulating water rights.
Regardless of whether one favors a policy of federal or state
control over desalination, clarification is necessary to squarely identify
the sovereign in control of saltwater resources because without such
clarity there can be no certainty in the chain of title for desalination.
B. Lhik2-The Right To Withdmw Saltwater
The ambiguities in the chain of title for desalination continue into
the second link because there is no traditional legal framework that
clearly provides for the right to intake saltwater. No apparent federal
regime addresses the consumptive intake of saltwater, and states'
riparian or appropriative doctrines do not generally apply to saltwater.
While common law littoral rights could possibly include rights to
intake saltwater, the lack of historical precedent for littoral rights being
used in this way leaves significant unpredictability about the nature of
the right. Thus, statutory action is necessary to provide some degree of
certainty in seawater intake rights, and Florida law, which specifically
defines a permitting scheme for saltwater intake, offers an example of
such action." However, even with a particular statutory provision for
104.

FLA. STAT. ANN.

§§ 373.223, 379.101(35) (West 2010).
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the intake of seawater, the public trust doctrine creates additional
uncertainty about the nature of the right to intake saltwater, so any law
providing for the intake of saltwater will need to address the public
trust doctrine as well.
1.

Lack of Common Law Precedent for Seawater Intake

Historically there has been little demand for the consumptive
intake of seawater."' As a result, there has been no development of law
directly addressing the matter. Currently, there is no federal regime
governing the intake of saltwater, and because saltwater has
traditionally fallen outside of the states' provisions for control of water
resources, neither the ripariano' nor appropriative"'o traditions provide
for the intake, diversion, or use of seawater.
For example, despite California's experience with the Santa
Barbara desalination facility and its plans for future desalination
projects, California water law 0 ' implies that saltwater is not a resource
subject to appropriation.o' California Water Code article 1, which
addresses the "waters subject to appropriation," indicates that water
flowing in its "natural channel" is subject to appropriation, 0 and case
law and commentary divide such appropriable water into two classes:
"(1) surface waters, including lakes and streams as well as flood
waters; and (2) underground waters, including subterranean streams or
105. While some coastal power plants intake saltwater for cooling, see May & van
Rossum, supanote 22, at 380, the use is not consumptive in the sense used here.
106. The strict linguistic roots of "riparian" suggest as much. See, e.g., 56 FLA. JUR.
2D Water § 172 (2008) ("The term 'riparian' refers specifically to land abutting non-tidal or
navigable river waters. From a strict linguistic viewpoint, a 'riparian' landowner is one whose
land is bounded or crossed by a stream, but the word is frequently applied also to ownership
on the shores of the sea or on a lake, a status more accurately expressed by the term 'littoral'
ownership. The term 'littoral' refers to land abutting navigable ocean, sea, or lake waters."
(footnotes omitted)). While the term "riparian" has come to be used more generally and to
encompass littoral rights in some instances, see, eg., 78 AM. JUR. 2D Watels § 30 (2002), this
Article will discuss them separately and address littoral rights more fully in this Part.
107. In fact, traditionally saltwater, as well as freshwater flowing into the sea, has been
considered waste in prior appropriations water regimes. See, e.g., 62 CAL. JUR. 3D Water
§§ 28-39 intro. (2005) ("The policy of the state courts may be summarized to be that the
rivers and streams of the state that waste into the sea should, if possible, be conserved for
beneficial uses, and that this should be done with full recognition of the rights the riparian
owners may properly assert." (citation omitted)). Though not all instream flows reaching the
sea are still considered waste, prior appropriation regimes have not yet clearly recognized or
identified saltwater as a resource that might fall within appropriative regimes.
108. Though California water law is a complex system with a hybrid of riparian, prior
appropriation, and other doctrines, it sufficiently follows the prior appropriation approach to
water intake to serve as an example in this instance.
109. See 62 CAL. JuR. 3D Water § 46.
110. See CAL. WATER CODE §§ 1200-1201 (West 2009).
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Seawater does not
bodies of water and percolating waters.""'
obviously fall into either the category of surface water or underground
water, so its qualification as appropriable water is ambiguous if not
categorically precluded."2
The common law principle that may come closest to providing a
basis for the right to intake saltwater is the concept of littoral rights, the
rights of owners of property bordering lakes or oceans; however,
because there is no history of consumptively withdrawing saltwater,
even littoral rights provide a questionable foundation for saltwater
intake. Traditionally, littoral rights describe the water rights held by
owners of property abutting a lake or seashore,"' and these rights
almost always include the right to access the water, to navigate on the
water, to build a wharf on the water, and to gain ownership of all
accretion on the shoreline."' However, while common law littoral
rights in property bordering freshwater, such as lakes, function
similarly to riparian rights and include the right to intake freshwater
from the lake, it is not clear whether littoral rights accompanying land
bordering saltwater also include the right to intake saltwater."
Because there has not been a historical demand for saltwater
withdrawal, authorities are silent on the issue. Some states' framing of
littoral rights could include the right to intake saltwater. For example,
111. See 62 CAL. JUR. 3D Water § 46 (footnote omitted).
112. See id. §§ 4-17 intro. ("A watercourse is ordinarily defined as a stream that
contains a definite bed, banks, and channel, and flows into some other river, stream, lake, or
sea." (citation omitted)); id. § 4 ("The concept of a watercourse as related to the appropriation
of water is set forth in the Water Code, which provides that when the terms 'stream, lake, or
other body of water, or water' occur in relation to applications to appropriate water or permits
or licenses issued pursuant to applications, it refers only to surface water, and to subterranean
streams flowing through known and definite channels.").
Moreover, the California Water Code's failure to expressly mention seawater or
desalinated water as "water subject to appropriation" becomes additionally curious because
the code specifically mentions desalination in a later provision defining beneficial use. See
CAL. WATER CODE § 1010(a)(1) ("The cessation of, or reduction in, the use of water under
any existing right regardless of the basis of right, as the result of the use of recycled water,
desalinated water ... is deemed equivalent to, and for purposes of maintaining any right shall
be construed to constitute, a reasonable beneficial use of water to the extent and in the
amount that the recycled, desalinated, or polluted water is being used not exceeding, however,
the amount of such reduction."). Thus, because seawater does not fall within the traditional
scope of appropriable waters and because water codes do not specifically change this
perception and account for intake of saltwater, the status of saltwater as a water subject to
appropriation is questionable.
113. See 56 FLA. JUR. 2D Water§ 172 (2008); 78 Am. JUR. 2D Waters§ 30 (2002).
114. See, e.g., Stop the Beach Renourishment, Inc. v. Fla. Dep't of Envtl. Prot., 130 S.
Ct. 2592, 2598 (2010).
115. In fact, the rights of those bordering freshwater lakes, though technically littoral
rights, are often termed riparian rights. See, eg., 78 AM. JuR. 2D Watels § 30.
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a South Carolina court has articulated the nature of littoral rights as
"special rights allowing owners of land abutting oceans, seas, or lakes
to make 'reasonable use' of the body of water for any lawful
purpose."" 6 While this does not specifically recognize the right to
intake saltwater, it allows for the possibility that saltwater withdrawal
could be considered a reasonable use afforded under the right.
However, most authorities do not frame littoral rights so expansively
and instead characterize littoral rights as affecting wharf construction,
access, and accretion rather than water withdrawal. For example,
Florida recognizes littoral rights to include the right of access to the
water as well as the right to an unobstructed view of the water."'
Similarly, in California, littoral rights provide access to the sea or the
right to armor seafront property from erosion, but authorities do not
mention the intake of seawater."8
Further, common law littoral rights may not be effective at all in
some states. For example, many western states following the prior
appropriation doctrine do not recognize littoral rights for water
withdrawal; rather, they use the appropriative scheme for all water
intake rights."' Moreover, rather than continuing to rely on common
law water doctrines, many states have codified their water laws, and
statutes have superseded common law littoral rights or reduced them to
the equivalent of regulated riparian rights, diminishing their possible
applicability to saltwater.'20 Thus, while littoral rights may be the
common law principle that offers the most comfortable conceptual fit
for the right to intake seawater, they provide, at best, a shaky basis for
the intake of saltwater. Given the importance of certainty in the chain
of title for water rights, as discussed earlier with the example of

116. Santoro v. Schulthess, 681 S.E.2d 897, 900 n.2 (S.C. Ct. App. 2009) (citing
White's Mill Colony, Inc. v. Williams, 609 S.E.2d 811, 817-18 (S.C. Ct. App. 2005)).
117. FLA.JUR.2D Water§ 172.
118. 63 CAL. JUR. 3D Water §§ 710-713 intro. (2005) ("When the sea attacks littoral
property the owner may protect his or her property from its ravages by using every reasonable
means to do so, without liability." (citation omitted)).
119. See, e.g., Robert E. Beck, Governmental Refilling ofLakes and Ponds and the
Artificial Maintenance of Water Levels: Must Just Compensation Be Paid to Abutting
Landowners? 46 TEX. L. REv. 180, 189 n.31 (1967).
120. See, e.g., Lynda L. Butler, Envronmental WaterRigts: An Evolvng Concept of
PublicProperty,9 VA. ENvTL. L.J. 323, 327 n.13 (1990) ("Under traditional law, water rights
in lakes technically were known as littoral rights. Though the law governing these rights
paralleled the riparian doctrine, different terminology apparently was necessitated by a
restrictive definition of watercourse which excluded lakes.... Modem commentators define
a watercourse more broadly to include lakes.... Today, then, riparian rights would attach to
lakes as well as streams." (citations omitted)).
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Atlanta, desalinators would be wise to seek a more stable source of
guaranteed seawater intake rights.
2.

Florida's Statutory Approach to Seawater Intake Rights

Given the level of uncertainty about the right to intake saltwater
under common law doctrines, a statutory approach to defining these
rights is necessary, and Florida, one of the states most advanced in
domestic desalination, has adopted such a measure. Eschewing the
ambiguity of common law, Florida statutes specifically provide for the
intake of saltwater. First, Florida's water code defines "alternative
water supplies" to include "salt water" 2' and defines "[w]ater" or
"waters in the state" to mean:
any and all water on or beneath the surface of the ground or in the
atmosphere, including natural or artificial watercourses, lakes, ponds,
or diffused surface water and water percolating, standing, or flowing
beneath the surface of the ground, as well as all coastal waters within

the jurisdiction of the state."2
Further, the Florida water code explicitly accounts for the intake of
saltwater by detailing the conditions for issuance of a consumptive use
permit for alternative water supply projects.'23 Thus, by specifically

FLA. STAT. ANN. § 373.019(1) (West 2010).
122. Id. § 373.019(20) (emphasis added). Though this does not specifically state
"saltwater," the inclusion of "all coastal waters" implies that saltwater is included. This
stands in contrast to the California Water Code's definition of "water subject to
appropriation," which implies the exclusion of saltwater. See CAL. WATER CODE § 1200
(West 2009). Additionally, this stands in contrast to the definition of "water" in the water
portion or the Florida code portion dealing with Water Planning with the separate definitions
of "freshwater" and "saltwater" that appear in the Florida Fish and Game Code. Compare
FLA. STAT. ANN. § 379.101(17) ("'Fresh water,' except where otherwise provided by law,
means all lakes, rivers, canals, and other waterways of Florida, to such point or points where
the fresh and salt waters commingle to such an extent as to become unpalatable and unfit for
human consumption because of the saline content, or to such point or points as may be fixed
by order of the commission by and with the consent of the board of county commissioners of
the county or counties to be affected by such order. The Steinhatchee River shall be
considered fresh water from its source to mouth."), with id § 379.101(33) ("'Salt water,'
except where otherwise provided by law, shall be all of the territorial waters of Florida
excluding all lakes, rivers, canals, and other waterways of Florida from such point or points
where the fresh and salt waters commingle to such an extent as to become unpalatable
because of the saline content, or from such point or points as may be fixed for conservation
purposes by the Department of Environmental Protection and the Fish and Wildlife
Conservation Commission, with the consent and advice of the board of county
commissioners of the county or counties to be affected.").
123. Id. § 373.223(5) (creating a presumption that alternative water supply projects are
in the public interest). The statute sets the duration for alternative water supply permits as
twenty years, the same as traditional consumptive use permits. Id. § 373.236(5). This
121.
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and explicitly defining the conditions for consumptive use of saltwater
in alternative water supply projects, Florida provides a concrete,
predictable right to intake saltwater that is otherwise unaddressed by
common law.
3.

The Complication of the Public Trust Doctrine

One further complication in establishing a concrete right for the
intake of saltwater is the uncertain impact of the public trust doctrine
on seawater withdrawal rights. Because seawater is a public trust
resource, it is subject to the public trust doctrine,124 but applications of
the doctrine evolve over time and vary by state. Thus, under some
conceptions, the public trust doctrine will limit even statutorily defined
rights to intake seawater, making them revocable or requiring
environmental mitigation measures in exchange for them. Other
conceptions of the doctrine might view seawater intake for desalination
as a use of public trust resources perfectly consistent with the doctrine.
Ultimately, given that the public trust doctrine's effects on saltwater
intake rights may be so wide-ranging and difficult to predict, any
statutory provision attempting to define seawater intake rights with
certainty would benefit from prospectively addressing the doctrine.
While the specific contours of the public trust doctrine vary by
state,'25 the general principles behind this ancient doctrine dictate that
the sovereign holds certain resources in trust for the populace and that
these resources are inalienable.'26 The original purpose of the public
provision even allows for the extension of these permits. Id. Additionally, Florida has a
statutory provision for alternative water supply development. See id § 373.707.
124. See Jack H. Archer & Terrance W Stone, The Interaction ofthe Public Trust and
the "Talngs"Doctrines: Protecting Wetlands and CriticalCoastalAreas; 20 VT. L. REv. 8 1,
85-86 (1995) ("As a general matter, the public trust doctrine applies to two categories of lands
and waters: those subject to the ebb and flow of the tide, whether navigable or not, and
navigable waters, including rivers, lakes, ponds, and streams. In coastal waters, the public
trust extends from the historic reach of the high tide seaward to the former limit of the
territorial sea (three nautical miles), with seven states recognizing full public trust rights only
seaward of the mean low tide line. It is important to note that the public trust applies to tidal
waters without regard to their navigability, and that it is therefore applicable to tidallyinfluenced wetlands, marshlands, and estuaries."); Sivas & Caldwell, supra note 102, at 227
(noting that "coastal waters are a public trust resource"); Barton H. Thompson, Jr., ThePublic
TrustDoctrne.: A ConservativeReconstruction & Defense, 15 SOUTHEASTERN ENvTL. L.J.
47, 59 (2006) ("By focusing explicitly on the unique importance of oceans and navigable
waterways, moreover, courts can ground the public trust doctrine in historical custom and
avoid concerns over unfettered judicial discretion." (emphasis added)).
125. SeeArcher& Stone, supranote 124, at 84.
126. It might be more accurate to say inalienable in the absence of special
circumstances. There are six factors that must be considered before a public trust resource is
alienated. See id at 88 ("Although the formulations vary from state to state, the following six
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trust doctrine was to protect navigation, commerce, and fishing
interests in public trust resources, but modem conceptions of the
public trust doctrine have expanded its scope to include protection for
environmental interests as well.127
These public trust principles may impact the right to intake
seawater for desalination in two notable ways. First, because the public
trust doctrine constrains the alienation of saltwater, the doctrine
potentially renders seawater intake rights inherently revocable.
Second, conceptions of the public trust doctrine that include protection
for environmental concerns may require that desalination projects
mitigate negative environmental impacts or dedicate some portion of
the freshwater produced for environmental benefits before permitting
the withdrawal of seawater.
First, the public trust doctrine may limit the nature of the right to
withdraw seawater because the sovereign holds public trust resources
for the good of the public and cannot alienate these resources. Thus,
any grant of rights in a public trust resource cannot convey a full
private property interest because such a grant would constitute
alienation. Further, since uses of public trust resources must be
consistent with public trust principles, any right in the use of public
trust resources is revocable if the use becomes contrary to the public
trust.'28 As a result, the public trust doctrine can significantly limit and
destabilize rights in the use of public trust resources, so much so that

criteria are generally used in reviewing grants of public trust property to private parties:
1) the grant must refer explicitly to the land in question; 2) the legislature must acknowledge
the public interests being surrendered; 3) the grant must recognize and identify future uses;
4) the conveyance must serve a valid and articulated public purpose; 5) the conveyance must
not cause or contribute to a substantial impairment of the remaining public trust lands or of
the public's rights and interests in them; and 6) the grant of public trust land will be more
favorably reviewed if the land in question is no longer suitable for public trust uses (e.g.,
filled land)." (footnote omitted)).
127. "Similarly, with respect to uses of public trust lands and waters, the American
public trust doctrine has been enlarged to include a broad range of activities beyond the
original uses of navigation, commerce, and fishing." Id. at 85. "Changed circumstances have
led to an expansion of protected uses, which in some states now includes recreational uses,
the preservation of land in its natural state, and for such ordinary purposes of life such as
boating, fowling, skating, bathing, taking water for domestic or agricultural purposes, and
cutting ice." Id. at 89 (footnotes omitted) (internal quotation marks omitted). California has
an even further expanded view of what the public trust can be used for. See Marks v.
Whitney, 491 P2d 374, 380 (Cal. 1971) ("[The public trust includes] the right to fish, hunt,
bathe, swim, to use for boating and general recreation purposes ... and to use the bottom of
the navigable waters for anchoring, standing, or other purposes.").
128. Commentators have noted an "inherent revocability" in rights granted in public
trust resources. See, e.g., Archer & Stone, supra note 124, at 109.

HeinOnline -- 86 Tul. L. Rev. 113 2011-2012

114

TULANE LAW REVIEW

[Vol. 86:81

courts have held that permits for use of public trust resources do not
constitute protected property interests. 2 9
The decision of the United States Court of Appeals for the
Eleventh Circuit in Marine One, Inc. v Manatee County provides an
example of these public trust principles at work."' In this case, the
court held that revocation of a marine construction permit did not
constitute a taking of property rights because the permit was for use of
public trust resources."' Leading to the controversy, Marine One
sought to build a marina, including several dock structures, in an inlet
32
Marine
from the Gulf of Mexico within Florida's Manatee County.1
One obtained a building permit from Manatee County, but after
construction commenced, Manatee County rescinded the permit
because the pilings for the docks impeded navigation in the area."
Marine One filed suit, alleging that the revocation of the permit
constituted a taking of property and seeking compensation. 3 4 The
Eleventh Circuit rejected the claim, holding that while Florida
recognizes a protected property interest in building permits for use of
private property, Marine One lacked a protected interest in the marine
building permit because it involved the use of the inlet, which was
public trust property.'
The court's reasoning in Marine One demonstrates how the
public trust doctrine can create uncertainty in rights for use of public
trust resources. In holding that Marine One lacked a protected
property interest in its marine building permits, the court explained
that the public trust nature of the tidelands and waters limited any
The court
private property right in the use of these resources.'
reasoned:
Because Florida holds title to [the waters and the submerged lands] 'in
trust for all the people' of the state, it has been held that such trust is
governmental and may not be completely alienated but that in the
129. See Sivas & Caldwell, supm note 102, at 227 ("Because coastal waters are a
public trust resource, the marine environment is fundamentally and categorically different
from the terrestrial environment, where regulation must accommodate existing private
property rights and ownership patterns.").
130. Marine One, Inc. v. Manatee County (MarineOne II), 898 E2d 1490, 1490 (11 th
Cir. 1990).
131. See id at 1492-93.
132. See Marine One, Inc. v. Manatee County (Marine One), 877 E2d 892, 893 (11 th
Cir. 1989).
133. Id.
134. Id.
135. Marine OnelJ898F2d at 1491-92.
136. Id.
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interest of the people, the State ... may grant to individuals limited

privileges or rights in such lands.'3 7
The Eleventh Circuit defined the limited privileges that the state could
grant in public trust resources as a license rather than a property
interest, stating, "Both federal and other state cases stand for the
proposition that permits to perform activities on public land-whether
the activity be building, grazing, prospecting, mining or traversingare mere licenses whose revocation cannot rise to the level of a Fifth
Amendment taking.""'
While the Marine One decision applied specifically to permits to
build on public trust resources, the reasoning is also applicable to
permits for the intake of saltwater.'39 Just as the public trust doctrine
rendered the building permit inherently revocable when it ran afoul of
navigation interests protected by the public trust, so too a provision for
the intake of saltwater for desalination may be revocable if found to
conflict with interests protected by the public trust. Further, such
conflicts are foreseeable in the context of desalination; for example,
because the impingement and entrainment that accompany the intake
of saltwater for desalination may adversely affect commercially
valuable fish species, such saltwater intake may offend the public trust
doctrine's traditional protection of fishing and commerce as well as
any public trust protection of environmental concerns. Thus, a
desalinator faces uncertainty about the nature and revocability of
seawater withdrawal rights even if a statutorily defined permit backs
the withdrawal rights.
The public trust doctrine's protection of environmental interests
might also impact seawater intake rights by requiring environmental
mitigation measures or dedication as a condition for granting such
rights. Some jurisdictions recognize an environmental responsibility
in the public trust doctrine based on the principle that states have
stewardship responsibilities over the public trust resources that are held

137. Id.at 1492 (alteration in original) (internal quotation marks omitted).
138. Id.at 1492-93.
139. "The state owns the waters and the submerged lands upon which petitioners
sought to build a dock." Id. at 1491-92; see also Archer & Stone, supra note 124, at 108
("Actions taken pursuant to the public trust doctrine, however, can be distinguished from
police power regulation because their justification derives from the state's duty as trustee to
manage and protect the public's interests in public trust property. This character of the state's
action is seen in its clearest form when the state trustee acts to preserve public trust property
that remains wholly in public ownership (e.g., lands and waters below the mean high water
line or ordinary high water mark).").
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in trust for the people.'4 0 Moreover, in some states, this stewardship
role includes an affirmative obligation to preserve trust properties. 4'
For example, the California Supreme Court has held that the state's
public trust role includes the preservation of the ecological integrity
and natural state of public trust resources.'42 Such a conception of the
public trust doctrine creates a potential tension with desalination
projects, which impact the ecological integrity and natural state of
public trust resources through the impingement, entrainment, brine
discharge, and energy consumption that accompany the desalination
process. Thus, states that recognize an environmental stewardship
obligation under the public trust doctrine may determine that seawater
intake for desalination is inconsistent with the public trust doctrine
unless the desalination operation mitigates environmental harms or
dedicates freshwater for environmental uses.'43
While the public trust doctrine raises potential conflicts and
complications with seawater intake rights, the doctrine may also be
sufficiently malleable to pose no impediment to seawater intake for
desalination.'" As both courts and commentators have noted, public
trust values can change:
The purpose and scope of the public trust "has evolved in tandem with
the changing public perception of the values and uses of waterways ....
[T]he public uses to which the tidelands are subject are sufficiently
flexible to encompass changing public needs. In administering the trust
140. See Archer & Stone, supo note 124, at 93-94.
141. Id ("The affirmative character of the public trust doctrine, requiring that the state
trustee take steps to preserve trust properties, has emerged with increasing clarity in recent
decisions as an essential public trust principle. This stands in marked contrast to the
permissive 'trust' obligations of the federal and state governments with respect to other public
lands and resources."); see also Sivas & Caldwell, supra note 102, at 227 ("Ocean governance
policy starts from the basic premise that regulators must manage marine public trust
resources in the best long-term interests of the larger community.").
142. Archer & Stone, supra note 124, at 91 (citing Marks v. Whitney, 491 P.2d 374,
380 (Cal. 1971)); see also Nat'l Audubon Soc'y v. Super. Ct. of Alpine Cnty., 658 P.2d 709,
718-19 (Cal. 1983) (noting that California courts, from their earliest days, have recognized
and enforced obligations under the public trust doctrine); Marks, 491 P2d at 380 ("There is a
growing public recognition that one of the most important public uses of the tidelands-a use
encompassed within the tidelands trust-is the preservation of those lands in their natural
state, so that they may serve as ecological units for scientific study, as open space, and as
environments which provide food and habitat for birds and marine life, and which favorably
affect the scenery and climate of the area.").
143. Mitigation, though not perfectly effective in preventing habitat and ecosystem
function losses, see, eg., James Salzman & J.B. Ruhl, Currenciesand the Commodification
ofEnvironmentalLaw, 53 STAN. L. REv. 607, 642-50 (2000) (discussing problems that may
occur in mitigation or trading scenarios), is one tool that may be used.
144. See, eg., SAX ET AL., supra note 64, at 334 (contrasting different theories
governing the use of public trust resources).
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the state is not burdened with an outmoded classification favoring one
mode of utilization over another." 45
Given that desalination may provide an important water source for
coastal communities, it may be found consistent with the public trust.
Thus, the public trust doctrine's impact on seawater intake rights
might range from a great barrier, rendering all rights revocable, to a
nonissue. Without legislative clarification, the interaction between the
public trust doctrine and seawater intake will remain uncertain, inviting
litigation, destabilizing intake rights, and clouding chains of title in
emerging desalination projects.
Though state legislatures are in a position to clarify these
uncertainties,'46 no state has yet directly addressed how the public trust
doctrine impacts saltwater withdrawals for desalination. Florida,
however, has come the closest by offering a statutory endorsement of
the use of desalination.'47 Though this does not directly address the
antialienation and environmental concerns that saltwater withdrawal
raises in light of the public trust doctrine, the statutory approval of
desalination offers a basis to argue that desalination comports with
public trust principles. Thus, the Florida law serves as a starting point
for harmonizing desalination with the public trust doctrine, but more
explicit legislation would more effectively dispel the uncertainty of the
public trust doctrine's impact on seawater withdrawal rights.
145. Archer & Stone, supra note 124, at 84-85 n.19 (alterations in original) (quoting
Grupe v. Cal. Coastal Comm'n, 212 Cal. Rptr. 578, 592-93 n.17 (Ct. App. 1985)).
146. Id. at 84 (noting that the public trust doctrine is a matter of state law).
147. FLA. STAT. ANN. § 373.016(4)(a) (West 2010) ("Because water constitutes a public
resource benefiting the entire state, it is the policy of the Legislature that the waters in the
state be managed on a state and regional basis. Consistent with this directive, the Legislature
recognizes the need to allocate water throughout the state so as to meet all reasonablebeneficial uses. However, the Legislature acknowledges that such allocations have in the past
adversely affected the water resources of certain areas in this state. To protect such water
resources and to meet the current and future needs of those areas with abundant water, the
Legislature directs the department and the water management districts to encourage the use
of water from sources nearest the area of use or application whenever practicable. Such
sources shall include all naturally occurnng water sources and all alternative water sources,
including,but not imited to, desalination,conservation,reuse ofnonpotablereclaimed water
and stormwater and aquifer storage and recovery. Reuse of potable reclaimed water and
stormwater shall not be subject to the evaluation described in s. 373.223(3)(a)-(g). However,
this directive to encourage the use of water, whenever practicable, from sources nearest the
area of use or application shall not apply to the transport and direct and indirect use of water
within the area encompassed by the Central and Southern Florida Flood Control Project, nor
shall it apply anywhere in the state to the transport and use of water supplied exclusively for
bottled water as defined in s. 500.03(l)(d), nor shall it apply to the transport and use of
reclaimed water for electrical power production by an electric utility as defined in section
366.02(2)." (emphasis added)).
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Suggested Resolution

Rather than relying on ambiguous common law roots, the entity
with sovereign authority over seawater needs to define a right for
saltwater intake.148 Florida's legislation in this area can serve as a
model because it specifies the permit structure and conditions
necessary for saltwater intake rights, and future legislation to define
rights in this area should similarly create a permitting process for
saltwater intake, explaining the procedures necessary for a obtaining a
permit, the terms of the permit, and the conditions upon which the
permit could be revoked.
Additionally, future statutory provisions should go further than
Florida law and specifically address possible conflicts between
desalination and the public trust doctrine. For example, permitting
schemes could resolve antialienation concerns by specifically stating
that permits for the use of seawater constitute only usage rights and not
an alienation of the saltwater. Additionally, the permitting scheme
could either explicitly state that desalination is a use of saltwater
consistent with the public trust or specifically delineate the conditions
under which a saltwater intake permit would be revocable under the
public trust. Further, in states that recognize an environmental
obligation inherent in the public trust doctrine, legislation could
address environmental stewardship obligations by specifically stating
the environmental conditions necessary for granting a saltwater intake
permit, such as identifying best practices for water intake and brine
discharge or requiring specific mitigation or dedication measures.
Such a system would inject certainty into this link in the chain of title
and avoid possible conflicts with the public trust doctrine.
C

Link 3--The Interest a DesalmatorHolds in Desalted Water

The next ambiguity in the chain of title for desalination arises
once saltwater has been withdrawn and desalinated. At that point, the
desalinator has created freshwater, but the law is unclear about what
interest the desalinator holds in the newly desalted water. Obviously,
the desalinator is crucial in the desalination process; without the
desalinator there would be no freshwater produced. Accordingly, there
is an argument for following a labor theory of property and concluding
148. Whether the federal or state government is ultimately the sovereign with
proprietary control over these resources does not affect the analysis and recommendations
from this point forward in the chain of title because the analysis and recommendations apply
in either case.
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that the desalted water becomes the private property of the desalinator.
However, such a conclusion stands at odds with the public trust
doctrine in general and its antialienation concepts in particular. Thus,
rather than applying the labor theory, this Article suggests following
the example of dam-based water projects and recognizing the
desalinator as merely a conveyor, rather than owner, of the desalted
freshwater.
It may seem intuitive and even appealing to conclude that the
desalinator holds a private property interest in the desalted water it
produces. This reasoning essentially follows a Lockean labor theory of
property that one owns property produced or added value by one's
labor.49 Under such a labor theory, a desalinator would own desalted
water as private property because, but for the labor of desalination, the
desalted water would not exist. Such reasoning is similar to the
concept underlying property capture theories applied to wild game or
wild-caught fish, which are considered common resources when wild
but become private property once caught.'o Just as a fish becomes
private property through the labor of catching it, one might conclude
that desalinated water should become the property of the party that
desalinated it.
While application of such labor theory principles is not common
in the water context, the "developed water" doctrine provides a
framework for defining a desalinator's rights according to labor theory
concepts."' One author has cogently described the doctrine of
developed water as follows:
149. JOHN LOCKE, THE SECOND TREATISE OF GOVERNMENT 17 (Thomas P Peardon ed.,
Liberal Arts Press 1952) (1690) ("Whatsoever then he removes out of the state that nature has
provided and left it in, he has mixed his labor with, and joined to it something that is his own,
and thereby makes it his property."); see also Joseph William Singer, The Ownership Society
and Takings ofProperty: Castles,Investments, andJust Obhgations,30 HARV ENvTm.L. REv.
309, 322 (2006) ("The Lockean approach focuses on individual desert-one who applies his
or her labor to the earth deserves to reap where he or she has sowed. An owner who has
invested capital deserves the rewards that accompany the delayed gratification associated
with investment.").
150. See, e.g., Pierson v. Post, 3 Cai. 175 (N.Y. Sup. Ct. 1805) (holding that as between
two fox hunters, the hunter who actually killed the fox was entitled to possession rather than
the hunter who first flushed, chased, and tired the fox).
15 1. A few states' reliance on the law of capture for groundwater provides another
example of the labor theory at work in water law. See Robert W Adler, Climate Change and
the Hegemony ofState Water Law, 29 STAN. ENVTL. L.J. 1, 29 (2010); Dean Baxtresser, Note,
Antiques Roadshow: The Common Law and the Coming Age of GroundwaterMarketmg,
108 MICH. L. REv. 773, 779-80 nn.31-35 (2010). However, the use of the capture doctrine for
groundwater has received criticism. See, e.g., Eric Opiela, The Rule ofCapture in Texas: An
OutdatedPinciple Beyond Its Time, 6 U. DENV. WATER L. REv. 87, 89-90 (2002).
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Developed waters have been defined as new waters which prior to
the work of the developer were not part of the source of supply, but are
added to a stream or other source or area by artificial means. This
category includes imported waters-those physically transported from
a distant source-as well as local nontributary waters, such as those
trapped in rock or drained from mines, which normally would not have
reached the river or its tributaries.15 2
In such uncommon circumstances where a water user transports water
from another river system or accesses water which would never have
normally reached the river, the developed water becomes the private
property of the developer;' "a developer or importer of waters has the
right to use, reuse, sell, lease, or exchange these waters since they
would not have been available to the stream system without his
efforts."'54 Thus, the developed water doctrine fits with the labor
theory because the private property interest in the water stems from the
user's labor in transporting or accessing the water."' Because a
desalinator similarly introduces a new source of water through the
labor of desalting and transporting it, desalination can also fit within
the developed water concept, and following this approach, a
desalinator would gain a private property interest in the desalinated
water.
152. Michael A. Gheleta, Note, Water Use Efficiency andAppropniationin Colorado:
SalvagingIncentives for Maximum Beneficial Use, 58 U. COLO. L. REv. 657, 661-62 (1988)
(footnote omitted) (internal quotation marks omitted); see also Eli Feldman, Death Penalty
for Water Thieves, 8 U. DENv. WATER L. REv. 1, 3-4 (2004) ("Developed water rights are
associated with water removed from a river system since the time of the first appropriation on
a particular river. Essentially, developed water is water either trapped or otherwise separated
from the hydrologic cycle (e.g., contained in a mine shaft) or is the product of a transbasin
diversion that brings water into a foreign and hydrologically unconnected basin. Since this
sort of water was not part of the river system when users established their priorities, Colorado
law assumes that the use of developed water will not injure any senior rights holders and
decrees for such water are awarded outside the priority system." (footnote omitted)).
153. See Se. Colo. Water Conservancy Dist. v. Shelton Farms, Inc., 529 P.2d 1321,
1325 (Colo. 1974) (holding that developed waters "are free from the river call, and are not
junior to prior decrees").
154. Gheleta, supra note 152, at 662.
155. See, eg., David Tighe, Comment, Coloadok Foreign Water Doctrne: License
To Speculate?, 60 U. COLo. L. REv. 1113, 1122 (1989) ("'Such waters are not like waters
running in streams on the public domain of the United States. They are produced by the
capital, labor, and enterprise of those developing them, and by such developing they become
the property of those engaged in the enterprise."' (quoting Cardelli v. Comstock Tunnel Co.,
66 P. 950, 952 (Nev. 1901))); id. ("If one by his own efforts adds to the supply of water in a
stream, he is entitled to the water which he has developed, even though an appropriator with a
more senior priority might be without water. The reason for this rule is the obvious one that a
person should reap the benefit of his own efforts, buttressed by the view that a priority relates
only to the natural supply of the stream as of the time of appropriation." (quoting JOSEPH L.
SAX, WATER LAW, PLANNING & POLICY 492 (1968))).
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However, such a labor theory approach in defining a desalinator's
rights creates a fundamental conflict with the antialienation principle
as well as the overall concept of the public trust doctrine. As discussed
above, the saltwater that provides the raw material necessary for
desalination is a public trust resource, and such resources cannot be
alienated. By extension, the desalted water produced from saltwater is
also a public trust resource, which still cannot be alienated.' Put
another way, saltwater that is once a public trust resource is always a
public trust resource, even if the salt is removed, so while the desalting
of seawater adds value to the public trust resource, it does not change
the public trust nature of the original resource.'" Thus, granting private
property rights in desalted water via a labor theory amounts to an
alienation of a public trust resource.
Moreover, the general operation of the public trust doctrine stands
antithetically to a labor theory approach to property. Often public trust
resources are imbued with added value by the labor of private entities,
yet these public trust resources do not then become private property.
The Marine One case, discussed in the previous Part, provides an
illustrative example. There, a private entity proposed to add value to
public trust land and water by constructing a wharf and actually added
value and labor to the property by placing the pilings for construction
of a dock. Under a labor theory approach, this labor and added value
from the wharf construction would render the underlying land and
water the property of the constructor. However, quite to the contrary
of the labor theory, not only did the constructor in Marne One not gain
title to the public trust property at issue, it did not even have a property
156. During a symposium on desalination, a manager from Poseidon Resources, the
entity responsible for the large desalination plant proposed in Carlsbad, California,
acknowledged the public trust nature of desalinated water, stating:
There are certain public trust aspects related to ocean water resources that
have been talked about this afternoon. As you peel those back and look at them,
part of them is ensuring that the resource remains public, and it is for this reason
that we allocate all of the water from the output to the agencies. They determine
the long-term use and how that community is going to grow and how that is going
to be used. We advance these projects though local and regional coordination.
They are public-private partnerships. Poseidon's role is to produce the water. We
turn it over to them, and it is their water to deal with as they see fit. We basically
have maintained the existing underlying governmental relationships that exist today
for the suppliers in the communities and their customers.
Symposium, supm note 19, at 1359.
157. Because the public trust doctrine applies to freshwater as well as saltwater, see,
eg., Chris A. Shafer, Public Rights in MichigankS Streams: Towairda Modem Demition of
Navigability,45 WAYNE L. REv. 9, 72 (1999), the change in the salinity of the water does not
necessarily alter the nature of the resource in terms of the public trust.
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interest in the construction permit, which would have otherwise been
considered property if it had not involved public trust resources. Thus,
labor theory arguments seem particularly misplaced in the context of
public trust resources. To conclude otherwise would essentially strip
the antialienation provision of any meaning because if adding value to
a public trust resource is sufficient to reduce it to private property, then
there would be alienation of public trust resources nearly any time they
were put to use.
Thus, avoiding the fundamental tension between the public trust
doctrine and the labor theory approach requires a different model for
defining a desalinator's rights to desalted water, and the approach used
for federal dam-based water projects, which suggests that a desalinator
holds only limited conveyance rights rather than private property rights
in desalted freshwater, provides an example. A brief explanation of
dam-based water projects illustrates how they are applicable to
desalination. Historically, federal or state entities, such as the Federal
Bureau of Reclamation or the California Department of Water
Resources, have undertaken dam-based water projects. In doing so,
the federal or state entity typically constructs a dam and storage
reservoir and obtains an appropriative water right to fill the reservoir.'
Once water accumulates in the reservoir behind the dam, it creates a
lake, which, though fed from a preexisting water source, usually a
river, essentially creates a new water source to be drawn upon. Then,
the federal or state entity behind the project contracts for the sale and
distribution of the water, and the sale of the water repays the expenses
of the construction and maintenance of the project.'" Thus, like
desalination projects, dam-based water projects involve the
construction of facilities that create new sources of water, and in both
cases the water source, be it stored behind a dam or produced by
desalination, would not be available but for the project.
Because dam-based water projects create new sources of water
via the labor of constructing a dam and reservoir, a labor theory
approach would suggest that the entity creating the dam-based water
project holds a private property interest in the water behind the dam.
However, the Supreme Court has rejected this approach in addressing
158. SAX ET AL., supr note 64, at 601-02. These projects are more common in the
arid western United States, so most of the projects take place in states following the prior
appropriations doctrine. However, the Army Corps of Engineers also constructs dams in the
eastern part of the United States.
159. Theoretically the projects are supposed to pay for themselves, but few actually
have. See id. at 602.
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the ownership of the water in federal dam-based water projects.'"
Rather than endorsing a labor theory analysis, the Court has held that
the Bureau of Reclamation does not hold vested property rights in the
water stored in federal water projects."' Instead, the Court has held
that the Bureau of Reclamation merely conveys the water and that,
based on state law beneficial-use principles, the end users of the water

actually hold vested rights in it.162
For example, in Ickes v Fox, the Court held that the Bureau of
Reclamation was merely a courier of the water supplied by one of its
Washington water projects and that the end users of the water, in this
case farmers, acquired vested rights in the water.'6 ' The Court
reasoned that under Washington law, the only way to gain vested water
rights was through beneficial use.'" Thus, the Court concluded that
the farmers, who used the water for the beneficial use of irrigation,
gained rights in the water, whereas the Bureau of Reclamation, who
merely supplied and conveyed the water, did not. Nearly fifty years
later, the Court reaffirmed this principle in Nevada v United States,
again concluding that the Bureau of Reclamation did not gain vested
rights in water from a dam-based water project because it merely
conveyed the water rather than putting it to beneficial use.'6 ' Relying
extensively on Ickes, the Court once again applied state law beneficialuse principles to conclude that the Bureau of Reclamation serves
merely as conveyor, rather than owner, of the water made available
through its dam-based water projects.' 6
Though Ickes and Nevada arose and were decided in the context
of state law prior appropriation doctrines, which are not necessarily
applicable to desalination,'6 the Court's approach to defining the
160.
161.

See California v. United States, 438 U.S. 645, 645-46 (1978).
Seeid.
162. SAX ET AL., supranote 64, at 670.
163. 300 U.S. 82, 93-95 (1937).
164. Id. at 95-96.
165. 463 U.S. 110, 121 (1983).
166. See Brian E. Gray et al., Tansfers ofFederalReclamation Water: A Case Study
of CaliforniakSan Joaquin Valley, 21 ENVTL. L. 911, 936 (1991); see also SAX ET AL., supra
note 64, at 670.
167. It is possible to distinguish desalination from dam-based water projects because
such water projects hold recognized appropriative rights through a traditional water law
permit scheme, see, e.g., California v. United States, 438 U.S. 645, 651-52, 665 (1978)
(describing the process by which the Bureau of Reclamation sought a permit from California
to appropriate water from the Stanislaus River for storage behind the New Melones Dam);
SAX ET AL., supm note 64, at 641 (illustrating a chain of title), whereas desalination does not
necessarily follow a traditional permit scheme and may not require beneficial use to perfect
rights.
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Bureau of Reclamation's water rights in these cases can provide a
framework for resolving a desalinator's property rights without
contravening the public trust doctrine. Just as the Court rejected a
labor theory approach to conclude that the Bureau of Reclamation,
though it "created" a source of freshwater by building a dam, holds no
private property interest in water from its projects, so legislators might
reject a labor theory approach to desalination. Rather, legislators
might recognize a desalinator, like the Bureau of Reclamation, conveys
freshwater without holding vested property rights in it.
As discussed above, while a desalinator's rights in desalted water
might fit within a labor theory and developed water framework, such a
private property approach conflicts with public trust principles.
Additionally, because most communities consider municipal water to
have a "public character" and favor public ownership and
administration of such water supplies,'" a private property framework
appears particularly inappropriate for desalinated water intended for
municipal use. Thus, a fee-for-service model, similar to that applied to
federal dam-based water projects, might best resolve the question of a
desalinator's interest in desalted water because such a structure would
avoid granting desalinators private property interests while still
allowing them to profit from the value added by desalination. Under
such an approach, the desalinator would be treated similarly to the
Bureau of Reclamation, which is paid for storage and provision of
water but holds no right to the water; thus, a desalinator would serve as
conveyor rather than owner of desalted water but would be paid for the
service of desalination.
D

Link 4-The Interesta RecipientHolds in Desalted Water

Finally, toward the end of the chain of title is the question of what
rights belong to the recipients of desalinated water. Because all of the
major desalination facilities proposed and operating in the United
States primarily serve municipal water needs, this analysis will focus
on municipal utilities (utilities) such as municipal water districts and
city-level water providers, who contract directly with desalinators for

168. See, e.g., Leshy, supm note 100, at 139-40 ("Government's dominant role reflects
a bipartisan consensus-dating at least as far back as the presidency of Theodore
Roosevelt-that for most Americans water has too much of a public character to tolerate a
large role for private enterprise in its allocation and management."); id at 140 ("[T]he general
public has apparently satisfied itself that more property rights, freer markets, and less
government involvement is not the way to deal with water supply issues.").

HeinOnline -- 86 Tul. L. Rev. 124 2011-2012

2011]

UNA

TURAL RESOURCE LA W

125

water provision.' While these utilities do not typically make actual
use of the water but rather hold water in trust for the domestic users to
which they distribute service, for simplicity's sake this analysis will
consider the utilities a proxy for actual domestic end users who make
70
beneficial use of water.o
Because utilities contract directly with desalinators for the
provision of water, the rights that utilities hold in desalted freshwater
may appear easy to determine; it seems logical that the contract
between the desalinator and utility should define the water rights the
utility will receive. However, the rights structure may not be so simple.
While there is an argument that utilities should receive the same
right-or some contractually defined lesser right-that the desalinator
holds in the freshwater, application of the public trust or beneficial-use
doctrines can allow utilities to hold more substantial property interests
in desalted water than those held by the desalinator.
It is a nearly axiomatic principle that a property owner cannot
convey a greater property interest than she holds."' For example, the
holder of a life estate in Blackacre cannot convey a fee simple absolute
interest in Blackacre because she does not have such an interest to
convey. Applying this concept in the context of desalination, one
might conclude that a desalinator contracting with a utility can convey
nothing more than the same right that the desalinator holds in the
desalted water. Thus, if, as discussed in the previous Part, the
desalinator's rights in the desalted water do not rise to the level of
property interests, then a utility contracting with the desalinator can
receive no more than those same limited rights in the desalted water.
Under such logic, the utility's interest in desalted water is capped by
the interest of the desalinator.
However, this approach need not apply in the context of
desalination because the same concepts that may limit a desalinator's
rights in the desalted water, that is, beneficial use and antialienation
principles, can also allow a utility to hold greater property rights in the
desalted water than the desalinator does. First, in the prior
appropriation context, the same beneficial-use concept that the
169. See,
e g.,
Partneidhips, THE CARLSBAD
DESALINATION
PROJECT,
http://www.carlsbad-desal.com/partnerships.asp (last visited Oct. 10, 2011) (listing a number
of municipal water districts with contracts to receive water from the Carlsbad desalination
project).
170. See, e.g., Jenison v. Redfield, 87 P. 62 (Cal. 1906) (holding that irrigation districts
hold water in trust for irrigators to use for irrigation of land in the district).
171. There are, of course, exceptions; the concept of the bona fide purchaser offers
one example.
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Supreme Court used in Ickes and Nevada leads to the conclusion that
utilities, standing as proxies for domestic users, hold vested property
interests in desalted water because the utilities put the water to
beneficial use.17 2 The farmers in Ickes and Nevada gained property
rights to water they contractually received from the Bureau of
Reclamation because the farmers made beneficial use of the water for
irrigation while the Bureau of Reclamation merely conveyed the
water."' Similarly, utilities can gain property rights to desalted water
by making beneficial domestic use of the water while the desalinator
merely conveys it. So, just as the beneficial-use doctrine allowed the
farmers to hold greater rights in water than did the Bureau of
Reclamation, with whom they contracted for the water, so the same
doctrine allows utilities to hold greater rights in desalted water than do
the desalinators with whom they contract.17 4
Further, the same public trust concepts that limit a desalinator's
interest in desalted freshwater can also allow utilities to receive greater
rights than desalinators in desalted freshwater. As noted, the public
trust doctrine is based on the principle that the sovereign holds certain
resources in trust for the populace, and similarly, water utilities hold
water in trust for distribution to the public they service. Thus, the
public trust doctrine is consistent with allowing utilities the full
possible property rights in the corpus of public trust water resources.
Put another way, granting a utility property rights in public trust water
would not constitute an alienation because the water would continue to
be held in trust for the populace.
Beneficial-use and public trust principles allow a utility to hold a
vested property interest in desalinated water even if a desalinator holds
only a conveyance interest in the water. While the distinction between
holding water in trust and holding a conveyance interest in water may
be a fine one, it can have important impacts on a utility's flexibility in
the use of desalinated water. For example, if the utility merely holds a
conveyance interest in water, then it may have no right to do anything
other than convey the water to end users in its service area, whereas if
the utility holds a vested interest in the water subject to a trust
obligation, then the utility may have the right to make any use of the
172. See Nevada v. United States, 463 U.S. 110, 126 (1983); Ickes v. Fox, 300 U.S. 82,
95-96 (1937).
173. Neva4 463 U.S. at 126; Ickes, 300 U.S. at 95-96.
174. However, this is subject to the criticism that the beneficial-use doctrine might not
apply in the context of desalination because desalinated water does not necessarily fall into
the appropriative scheme. See Ickes, 300 U.S. at 95-96.
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water consistent with its trust obligation. Such uses might include
devoting the water to environmental projects or selling the water
elsewhere for the benefit of those in the utility's service area. Thus, it
is desirable to define and maintain the distinction between the rights a
desalinator holds and the rights a utility holds in desalinated water.
V.

IMPLICATIONS FOR ECOSYSTEM SERVICES, PUBLIC TRUST, AND
PROPERTY THEORIES

In addition to resolving the practical concerns of communities
relying on desalination as a water source, the chain of title for
desalination also has theoretical implications for public resources and
property rights outside the immediate context of water rights.
Particularly, the treatment of desalination can exemplify legal
adaptations to accommodate shifting resource needs due to climate
change or other future environmental challenges. For example, lessons
from the chain of title for desalination can serve as a model for
establishing ecosystem services markets, can illustrate how the public
trust doctrine might be used in climate change adaptation while staying
true to its traditional role, and can demonstrate a practical example of
duty-based theories of property.
A.

Implicationsfor Ecosystem Services Markets

First, the chain of title for desalination can serve as a model for
advancing ecosystem services markets by providing an example of
clarified property rights and a defined government role in the
marketing of a public resource. "Ecosystem services are economically
valuable benefits humans derive from ecological resources directly,
such as storm surge mitigation provided by coastal dunes and marshes,
and indirectly, such as nutrient cycling that supports crop production";
"natural capital," such as forests, riparian habitat, and wetlands,
produces these services."' Though ecosystem services are essential to
a functioning environment, current markets fail to account for their
value. As one commentator has put it:
It's not hard to find markets for ecosystem goods (such as clean water
and apples), but the ecosystem services underpinning these goods (such
as water purification and pollination) are free. The services have no
market value for the simple reason that no markets exist in which they
can be bought or sold. As a result, there are no direct price mechanisms
175. J.B. Ruhl, Ecosystem Services and the Clean Water Act: Stategies for Fitting
NewScience into OldLaw,40 ENVTL. L. 1381, 1382 n.4 (2010).

HeinOnline -- 86 Tul. L. Rev. 127 2011-2012

128

TULANE LAW REVIEW

[Vol. 86:8 1

to signal the scarcity or degradation of these public goods until they fail
(at which point their hidden value becomes obvious because of the costs
to restore or replace them). When we buy a wetland property, we pay
for location and scenic beauty, not its role as a nursery for sea life or
Such
filter of nutrients. These remain positive externalities.
take
for
easy
to
all
too
services
ecosystem
circumstances make
76
granted.1
To prevent ecosystem services from being taken for granted and
to expose their true value, much of the literature surrounding
ecosystem services has focused on creating and promoting ecosystem
services markets.'" To this end, the ecosystem services literature has
stressed, among other concerns, two areas of development needed for
establishing such markets: (1) certainty and information regarding
market participants and property rights'7" and (2) the scope of
government intervention necessary to establish and encourage these
markets.'7" Regarding the necessity of informational certainty,
ecosystem services scholarship has stressed the need for identifiable
sellers and buyers of these services,"' because "[fjor markets to work,
people need to know they exist, and participants need to see, with
clarity and ease, who is buying, who is selling, and at what price."'8 '
As part of the information necessary to establish ecosystem services
markets, scholars have called for further definition of the property
rights over ecosystem services, specifically posing the question "[w]ho
owns the positive externalities [that is, the value produced] from
service provision?" as a major concern in establishing ecosystem
services markets."'2
Additionally, ecosystem services literature has stressed the
importance of defining the degree of government involvement
necessary to create and promote effective ecosystem services markets.
176. James Salzman, A Field ofGreen? The Past and Futum ofEcosystem Services
21 J.LAND USE & ENvTL. L. 133,135 (2006).
177. Seeid.at 135-36.
178. See id. ("Markets for ecosystem services can only be established if there are
discrete groups of buyers (service beneficiaries) and sellers (service providers). Otherwise,
transaction costs become too high for contract formation. The public goods nature of many
services makes this a real concern.").
179. See id at 136 ("As a result, if a land use provides valuable ecosystem services,
but they are widely enjoyed by diffuse beneficiaries, it is unlikely that a market for services
will arise in the absence of government intervention.").
180. See id at 135-36; J.B. Ruhl & James Salzman, The Law and PolicyBeginnings
of Ecosystem Services, 22 J. LAND USE & ENvTL. L. 157, 162 (2007) ("To date, this
information gap has been a major barrier to ecosystem service market growth.").
181. Salzman, supm note 176, at 147.
182. Ruhl & Salzman, supra note 180, at 166.
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Commentators have asserted that some government role is necessary
to create ecosystem services markets,' but they still pose the question:
"To what extent can or should government commodify [ecosystem]
services?"'"
The chain of title for desalination, which clarifies property rights
and calls for a specific role of government in the commodification of a
public trust resources, can serve as an example upon which ecosystem
services markets may draw.' First, the chain of title for desalination
clearly defines property rights in desalinated water from the seller to
the end user. Second, this Article suggests a role for government both
in defining the property rights in the chain of title for desalination and
in administering its public trust responsibility. In fact, the discussion
of Link 2 in the chain of title, which calls for the sovereign to create a
permitting scheme for the intake of saltwater, provides a specific
example of both the clear definition of property rights and the
government's role in promoting a market for a resource, saltwater,
which was not previously valued.' So, the defined chain of title for
desalination essentially implements the theory behind ecosystem
services markets, and similar chains of title could aid in establishing
markets for other resources.

183. See Salzman & Ruhl, supm note 143, at 617 ("In establishing a market, the
government first creates a new form of property-legal entitlements to emit pollutants, catch
fish, develop habitat-and then imposes a set of rules governing their exchange....
Similarly, in the context of scarce natural resources, permits cap the bearer's right to take a
specified amount of the resource and the total quantity of permits is equal to the aggregate
extraction or harvest level set by policymakers."); Salzman, supra note 176, at 141 ("In
virtually every robust service market, the government plays a central role. Moreover, because
of public goods and collective action barriers, in most markets there is only one buyer."); see
also Singer, supma note 149, at 311 ("All owners depend on government to create the
infrastructure necessary to protect our property."); id at 312 ("After all, government action is
needed to allocate initial entitlements, to define the bundles of rights that accompany
ownership, and to adjudicate conflicts among owners and between property rights and other
legal entitlements.").
184. Ruhl & Salzman, supra note 180, at 167.
185. While desalination itself does not fit within the core definition of an ecosystem
service, it similarly involves establishing a market based around natural resources that have
been undervalued.
186. See Salzman & Ruhl, supm note 143, at 617 ("In establishing a market, the
government first creates a new form of property-legal entitlements to emit pollutants, catch
fish, develop habitat-and then imposes a set of rules governing their exchange....
Similarly, in the context of scarce natural resources, permits cap the bearer's right to take a
specified amount of the resource and the total quantity of permits is equal to the aggregate
extraction or harvest level set by policymakers.").
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Implicationsfor the PubicTrstDoctnhe

The suggested chain of title for desalination also presents a
practical application of the public trust doctrine that demonstrates how
recent public trust theories, ranging from evolving environmental
applications to politically conservative conceptions of the doctrine, can
function compatibly in practice. A number of scholars have recently
suggested theories for future application of the public trust doctrine.
Some have stressed new possibilities for the doctrine to aid climate
change adaptation, to promote ecosystem service values, and to
consider environmental issues holistically; others have focused on the
bounds of the doctrine, arguing for more traditional and democratic
applications. As an example of the former, Robin Kundis Craig has
suggested that the flexibility of the public trust doctrine particularly
suits climate change adaptation measures because the doctrine can
help balance public rights and private interests in climate-altered water
resources.187 Similarly, J.B. Ruhl has argued that the public trust
doctrine, which has traditionally protected utilitarian uses-such as
fishing, navigation, and commerce-is also sufficiently flexible to
protect utilitarian ecosystem service values."' Finally, Alexandra Klass
has proposed a theoretical framework that adjusts public trust analyses
to consider statutory policies and constitutional provisions as well as
traditional common law concepts, arguing that such an approach
would allow for more cohesive analysis of interconnected
environmental and natural resource issues.'
While Craig, Ruhl, and Klass have emphasized the flexible and
adaptable nature of the public trust doctrine, Barton Thompson has
stressed its limitations, offering a "conservative reconstruction" of the
187. See Craig, supranote 2, at 784, 851-53. While Craig focuses on the role that the
public trust doctrine might play in allowing individual states to experiment with different
approaches to climate change adaptation, her more general point revolves around potential
for the public trust doctrine to aid in climate change adaptation for water resources. See id at
851-53.
188. See J.B. Ruhl, The "Background Prnciples"of Natural Capital and Ecosystem
Services-DidLucas Open Pandora1 Box., 22 J.LAND USE & ENvTL. L. 525, 545 (2007)
("Ecosystem service values, therefore, should stand on equal footing with other economically
valuable uses protected under the public trust doctrine. Indeed, when those other uses are not
present in particular public trust lands, ecosystem service values provide the state a means to
point not merely to environmental integrity as the basis for denying development or extractive
uses, but to economic integrity as well. It presents no revolutionary twist of the public trust
doctrine for courts, as did the court in Avenal, to integrate natural capital and ecosystem
service values into the doctrine in this manner. Rather, doing so simply reflects new
knowledge of the economic importance of natural capital and ecosystem services." (footnote
omitted)).
189. SeeKlass, supra note 73, at 753-54.
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doctrine in hopes of retaining its central features while avoiding some
of its major criticisms.'90 To this end, he suggests limiting the doctrine
to its traditional focus on tidal lands and navigable waters, preserving
democratic decision making by allowing state legislatures significant
discretion over public trust assets, and striking a reasonable balance
between private and public property."'
While these approaches to the public trust doctrine may appear
divergent, desalination offers a context to highlight their compatibility.
In the case of desalination, even a conservative application of the
public trust doctrine according to Thompson's framework can also
achieve the various adaptive functions proposed by Craig, Ruhl, and
Klass. For example, this Article follows Thompson's public trust
approach first by addressing only desalination of coastal seawater, a
traditional public trust resource, and thus applying the doctrine only to
its traditional area of focus. Second, by calling for prospective
legislation to address public trust concerns and by relying on politically
accountable bodies for policy decisions, this treatment of desalination
preserves the function of democratic decision making. Finally, the
suggested chain of title maintains a balance between private use and
public rights via the fee-for-service model where the desalinator would
profit from adding value to a public trust resource but the water would
ultimately remain a public good.
Nonetheless, even in this conservative framework, the
desalination context showcases the public trust doctrine's flexibility
and applicability in the realm of climate change adaptation. For
example, consistent with Craig's suggestion, desalination highlights
the public trust's flexibility in defining public and private rights in a
newly created freshwater source by balancing the rights of the
desalinator against those of the utility and end user. Additionally, the
use of the public trust doctrine to limit saltwater intake based on the
environmental costs of entrainment and impingement echoes Ruhl's
principle of the public trust doctrine protecting ecosystem services.
Finally, the desalination context allows for use of Klass's holistic
approach to the public trust doctrine because it requires consideration
of an array of natural resource and environmental policies, including
water supply planning, wildlife considerations in impingement and
entrainment, brine discharge pollution, energy consumption, and
mitigation of freshwater use. Thus, desalination exemplifies an
190. See Thompson, supranote 124, at 68.
191. Id.at68-69.
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application of the public trust doctrine that allows it to function in the
climate change adaptation context while staying true to its traditional
limits.
C

Implicationfor Theories ofProperty Ownershu

Finally, the chain of title for desalination, which focuses on the
duties and interconnectedness between those with interests in desalted
water, demonstrates a concrete application of recent theories of
property and ownership advanced by Joseph Singer and Craig
Arnold. 92 These concepts of property focus on the relationships and
duties between individuals, conceiving of property as more a web of
interests than a bundle of sticks. For example, in offering a framework
for better understanding property subject to regulation, Singer has
advanced a "citizenship" model of property, which starts from the
assumption that obligations are inherent in property ownership." In
seeking to provide a theory of property that holds consistent with
commonly imposed restrictions, Singer's citizenship model shifts the
focus of property and ownership away from concepts of individual
rights and instead onto the obligations inherent to property rights. 94
Along similar lines, Arnold has suggested replacing property's
"bundle of sticks" metaphor with the concept of a "web of interests."
As Arnold explains: "The web is a set of interconnections among
persons, groups, and entities each with some stake in an identifiable
(but either tangible or intangible) object, which is at the center of the
web. All of the interest-holders are connected both to the object and to
one another."' Thus, Arnold also shifts the focus of ownership from
individual rights to relationships, including obligations, between
entities.
The chain of title for desalination presents a working model of
both Singer's and Arnold's theories by defining the interests in
desalinated water as a series of relationships and duties between the
sovereign, the desalinator, and the municipal utility acting on behalf of
the end user. At each link, the chain of title defines one entity's interest
in terms of both that entity's relationship with the water and the entity's
192. See, e.g., Singer,supra note 149, at 314 ("The third model of property starts from
the idea that owners have obligations as well as rights.").
193. See id. at 329 ("The citizenship model starts from different premises and asks a
different question entirely. It starts from the assumption that obligations are inherent in
ownership.").
194. See id. at 328-29.
195. Craig Anthony (Tony) Arnold, The Reconstitution of Property: Property as a
Web oflnterests,26 HARv. ENvTh. L. REv. 281, 333 (2002).
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duties to others. For example, the sovereign holds seawater in trust for
the populace (the end user), so the sovereign's ownership of the water
actually entails an obligation to the end user. Similarly, the
desalinator's fee-for-service interest in the water reflects its obligations
to the sovereign-under a permitting scheme-and to the end useras a service provider. In turn, the municipal utility's vested interest in
the water also entails duties to the end users-for whom the utility
holds the water in trust-and to the desalinator-with whom the utility
has contracted. Thus, each stage of ownership along the chain reflects
a relationship to the central object-the water-and a series of duties
to other members of the chain.
In fact, the illustrative metaphor of the "chain" of title for
desalination could easily spin into a "web" of title, as suggested by
Arnold. The water would be at the center of the web and connections
of duties and rights would radiate outward to connect the sovereign,
the desalinator, the utility, and the end user with the water and with
each other. Thus, the chain of title for desalination can concretely
illustrate Arnold's and Singer's conception of "property as a type of
ecosystem, with every private action and legislative mandate
potentially affecting the interests of other organisms.""'
VI. CONCLUSION

Emerging desalination projects are poised to play a significant
role in climate change adaptation; however, as these projects progress,
the legal uncertainties surrounding desalination's chain of title begin to
loom larger. Legislative action is necessary in this area, both because
existing legal doctrines do not provide clear guidance for the treatment
of desalination and because resolution of these ambiguities will require
policy decisions. Further, the time for legislation is now so that
desalination can progress in a planned, considered manner rather than
via a series of ad hoc judgments made in the context of resource
conflicts.
This Article suggests specific legislative actions to resolve
ambiguities in the chain of title for desalination. First, the federal
government must clarify whether it intends to exercise sovereignty
over saltwater as a resource or whether it wishes to grant sovereignty
over saltwater to the states for purposes of desalination. Next, the
sovereign in control of the desalination process must create a
permitting scheme to clarify the nature of the right to intake seawater
196. Singer, supm note 149, at 334 n.82.
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because the common law does not clearly provide for such a right and
because the public trust doctrine, if unaddressed, threatens to
destabilize the right, reducing it to a revocable license. Third, in
defining the interest that a desalinator holds in desalted water, public
trust principles counsel that a desalinator should be considered a
service provider rather than a holder of private property in desalted
water. Finally, utilities receiving water from desalinators should
receive vested property interests in the water because the utilities, who
hold the water in trust for domestic users, would gain flexibility in
using the desalted water for the service of their customers. These
recommendations not only offer a practical benefit for water users but
also create a resource approach to serve as a model for the use of
ecosystem services markets, public trust concepts, and property theory
in facilitating climate change adaptation.
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